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PREFACE TO THE SECOND EDITION, 


DtmiNa tlie successive reprints of tlie fii-st edition of this work, 
published in 1871^ I was able to introduce several important 
corrections ; and now that more time has elapsed, I have 
endeavoured to profit by the fiery ordeal through which the 
book has passed, and have taken advantage of all the criticisms 
which seem to me sound. I am also greatly indebted to a large 
number of correspondents for the communication of a surprising 
number of new facts and remarks. These have been so numerous, 
that I have been able to use only the more important ones , and 
of these, as well as of the more important corrections, I will 
appeud a list. Some new illustrations have been introduced, 
and four of the old drawings have been replaced by better ones, 
done from life by Udr. T. W. Wood. I must especially call 
attention to some observations which I owe to the kmdness of 
Prof. Huxley (given as a supplement at the end of Part I.), on 
the nature of the difierences between the brams of man and the 
higher apes. I have been particularly glad to give these obser- 
vations, because during the last few years several memoirs on the 
subject have appeared on the Continent, and their importance 
has been, in some cases, greatly exaggerated by popular writers, 
I may take this opportumty of remarking that my critics 
frequently assume that I attribute all changes of corporeal 
structure and mental power exclusively to the natural selection 
of such variations as are often called spontaneous; whereas, 
even in the first edition of the ' Origin of Species,"' I distinctly 
stated that great weight mnst be attributed to the inherited 
effects of use and disuse, with respect both to the body g-nd 
mind. I also attributed some amount of modification to the 
direct and prolonged action of changed conditions of life. Some 
allowance, too, must be made for occasional reversions of 
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THE HE SCENT OE MAN; 

AMX> 

SELECTION IN RELATION TO SEX. 


INTRODUCTION. 

The nature of the following work will be best understood by a 
brief account of how it came to be written. During many years 
I collected notes on the origin or descent of man, without any 
intention of publishing on the subject, but rather with the 
determination not to publish, as I thought that I should thus 
only add to the prejudices against my -views. It seemed to me 
sufficient to indicate, m the first edition of my ^ Origm of 
Species,^ that by this work light would he thrown on the 
“ oiigin of man and his history;” and this imphes that man must 
be included with other organic beings m any general conclusion 
x'especting his manner of appearance on this earth. Now the 
case wears a wholly different aspect. When a naturalist hke 
Carl Yogt ventures to say m his address as President of the 
National Institution of Geneva (1869), ^‘^personne, en Europe 
au moins, n’ose plus soutenir la creation independante et de 
" toutes pieces, des especes,” it is manifest that at least a large 
number of naturahsts must admit that species are the modified 
descendants of other species ; and this especially holds good with 
the yo-unger and rising iiatuialists. The greater number accept 
the agency of natural selection ; though some urge, whether with 
justice the future must decide, that I have greatly overrated its 
importance. Of the older and honoured chiefs m natural science, 
many imfortunately are still opposed to evolution in every 
loim. 

In consequence of the views now adopted by most naturalists, 
and which will ultimately, as m every other case, be followed by 
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others who are not scientific^ I have been led to put together 
my notes^ so as to see how far the general conclnsions arrived at 
in mj former works were api)licable to man. This seemed all 
the more desirable, as I had never deliberately apphed these 
views to a species taken singly. When we confine onr attention 
to any one form, we are deprived of the weighty arguments 
derived from the nature of the affinities which connect together 
whole groups of organisms — their geographical distribution in 
past and present times,, and their geological succession The 
homological structure,, embryological development, and rudi- 
mentary organs of a species remain to be considered, whether it 
be man or any other ammal, to which our attention may be 
directed , but these great classes of facts afford, as it appears to 
me, ample and conclusive evidence in favour of the principle of 
gradual evolution. The strong support derived from the other 
arguments should, however, always be kept before the mind 

The sole object of this work is to consider, firstly, whether 
man, hke every other species, is descended from some pre- 
existing form, secondly, the manner of his development, and 
thirdly, the value of the differences between the so-called races 
of man As I shall confine myself to these points, it will not be 
necessary to describe in detail the differences between the several 
races — an enormous subject which has been fully discussed in 
many valuable works The high antiquity of man has recently 
been demonstrated by the labours of a host of eminent men, 
beginning with M Boucher de Perthes ; and this is the indis- 
pensable basis for understanding his origin I shall, theretore, 
take this conclusion for granted, and may refer my readeis to 
the admirable treatises of Sir Charles Tyell, Sir John Ijubbock, 
and others Nor shall I have occasion to do more than to allude 
to the amount of difference between man and the anthropomor- 
phous apes , for Prof. Huxley, in the opinion of most competent 
judges, has conclusively shewn that m every visible character 
man dxffeis less from the higher apes, than these do from the 
lower members of the same order of Primates. 

This work contams hardly any original facts in regard to man ; 
but as the conclusions at which I arrived, after drawing up a 
rough draft, appeared to me interesting, I thought that they 
might mterest others. It has often and confidently been asserted, 
that many's origin can never be known : but ignorance more 
frequently begets confidence than does knowledge : it is those 
who know little, and not those who know much, who so 
positively assert that this or that problem will never ue solved 
by science. The conclusion that man is the co-descendant with 
other species of some ancient, lower, and extmet form, is not in 
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any degree new. Lamarck long ago came to this conclusion, 
which has lately been maintained by several eminent naturalists 
and philosophers ; for instance, by Wallace, Huxley, Lyell, Yogt, 
Lubbock, Buchner, Bolle, &c ^ and especially by Hackel. This 
last naturalist, besides his great work, ^ Generelle Morphologic ' 
(1866), has recently (1868, with a second edit, m 1870), pub- 
lished his ^ Haturliche Schcpfungsgeschichte,' m which he fully 
discusses the genealogy of man. If this work had appeared 
before my essay had been written, I should probably never have 
completed it. Almost all the conclusions at which I have 
arrived I find confirmed by this naturalist, whose knowledge on 
many points is much fuller than mme. Y^erever I have added 
any fact or view from Prof. HackeFs writings, I give his autho- 
rity in the text , other statements I leave as they originally stood 
in my manuscript, occasionally giving in the foot-notes references 
to his works, as a confiimation of the more doubtful or intei-esting 
points. 

During many years it has seemed to me highly probable that 
sexual selection has played an important part in differentiating 
the races of man ; but in my Origin of Species ^ (first edition, p. 
199) I contented myself by merely alluding to this belief. When 
I came to apply this view to man, I found it indispensable to 
treat the whole subject m full detail.^ Consequently the second 
part of the present work, treating of sexual selection, has ex- 
tended to an inordinate length, compared with the first part ; 
but this could not be avoided 

I had mtended adding to the present volumes an essay on the 
expression of the various emotions by man and the lower ammals. 
My attention was called to this subject many years ago by 
Sir Charles BelFs admirable work. This illustrious anatomist 


^ As the 'vroiks of the fiist-named 
authois aie so well known, I need 
not give the titles ; but as those of 
the latter are less well known m 
England, I will give them : — ‘ Sechs 
Vorlesungen tiber die Darwin’sche 
Theorie zweite Anfiage, 1868, von 
r>i L. Buchnei ; translated into 
F rench under the title ‘ Oonfei ences 
sur la Thdbne Dai winienne,’ 1860 
^ Ber Mensch, im Lichte der Dar- 
win’^sche Lehre,’ 1865, von Dr F. 
Eolle I will not attempt to give 
leferences to all the authois who 
have taken the same side of the 
question Thus G Canestiini has 
published (‘Ann ano della Soc. <L 


!Nat / Modena, 1S67, p. 81) a veiy 
cuiious papei on ludimentaiy cha- 
racters, as beaiing on the origin of 
man. Another work has (1869) 
been published by Di Francesco 
Bail ago, beaiing m Italian the title 
of “ Man, made in the image of God, 
“ was also made in the image of the 

ape '' 

2 Prof Hackel was the only 
author who, at the time when this 
work first appeared, had discussed 
the subject of seiual selection, and 
had seen its full impoitance, since 
the publication of the ‘ Oingin and 
this he did m a very able manner m 
his various works, 
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Introduction. 


mamtams tliat man is endowed with certain muscles solely lor 
the sake of expressing his emotions. As this view is obvionsly 
opposed to the behef that man is descended from some other and 
lower form^ it was necessary for me to consider it. I likewise 
wished to ascertam how far the emotions are expressed m the 
same maimer by the different races of man. But owing to the 
length of the present work, I have thought it better to reserve 
my essay for separate publication. 
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irai DESCENT OR ORIGIN OF MAN. 


CHAPTER I. 

The Evibenoe op the Descent op Man from some 
Dower Form. 

ITature of tKe evidence beaiing on tlie origin of roan — Homologous 
structures in man and the lower animals — Miscellaneous points ol 
coinespondence — Development — ^Rudimentary structures, muscles, sense- 
oigans, hail, bones, repioductive oigans, &c. — ^The bearing of these three 
great classes of facts on the oiigin of man. 

He wiLO wislies to decide wDetlier man is the modified descendant 
of some pre-existing form, would probably first enquire whetber 
man varies, however shghtly, m bodily structure and in mental 
faculties; and if so, whether the variations are transmitted to 
his ofisprmg in accordance with the laws which prevail with the 
lower ammals Again, are the variations the result, as far as 
onr ignorance permits us to judge, of the same general causes, 
and are they governed by the same general laws, as in the case 
of other organisms ; for mstance, by correlation, the inherited 
effects of use and disuse, &c. ? Is man subject to similar mal- 
conformations, the result of arrested development, of reduphoation 
of parts, &c., and does he display in any of his anomahes rever- 
sion to some former and ancient type of structure ? It might 
also naturally be enquired whether man, hke so many other 
ammals, has given rise to varieties and sub-races, differing but 
shghtly from each other, or to races differing so much that they 
must be classed as doubtful species ? How are such races 
distributed over the world; and how, when crossed, do they 
react on each other in the first and succeedmg generations ? 
And so vnth. many other points. 

The enquirer would next come to the important point, 
whether man tends to increase at so rapid a rate, as to lead to 
occasional severe struggles for existence; and consequently to 
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beneficial variations, wbetlier in body or mind, being preserved, 
and injurious ones eliminated Do the races or species of men, 
whichever term may be applied, encroach on and replace one 
another, so that some finally become extmet ? We shall see that 
all these questions, as indeed is obvious in respect to most of 
them, must be answered in the afSirmative, in the same manner 
as with the lower animals. But the several considerations just 
referred to may be convemently deferred for a time : and we 
will first see how far the bodily structure of man shows traces, 
more or less plain, of his descent from some lower form. In 
succeeding chapters the mental powers of man, in comparison 
with those of the lower animals, will be considered. 

The Bodtly Structure of Man — ^It is notorious that man is 
constructed on the same general type or model as other mam- 
mals. All the bones in his skeleton can be compared witli 
corresponding bones in a monkey, bat, or seal. So it is with his 
muscles, nerves, blood-vessels and internal viscera. The brain, 
the most important of all the organs, follows the same law, as 
shewn by Huxley and other anatomists Bischofi,^ who is a 
hostile witness, admits that every chief fissure and fold in the 
brain of man has its analogy in that of the orang , but he adds 
that at no period of development do their brains perfectly agree ; 
nor could perfect agreement be expected, for otherwise their 
mental powers would have been the same Vulpian ® remarks : 
Les difierences reelles qui existent entre Tencephale de 
rhomme et celui des singes superieurs, sont bien mimmes. II 
“ ne faut pas se faire dhllusions a cet egard D^homme est bien 
plus prds des smges anthropomorphes par les caracteres 
anatomiques de son cerveau que ceux-ci ne le sont non- 
seulement des autres mammiferes, mais m^me de certains 
quadrumanes, des guenons et des macaques.^' But it would 
be superfluous here to give further details on the correspondence 
between man and the higher mammals in the structure of the 
hram and all other parts of the body. 

It may, however, be worth while to specify a few points, not 
vdrectly or obviously connected with structure, by which thm 
correspondence or relationship is well shewn 

Man is liable to receive from the lower animals, and to com- 

^ Grosshiinwiadungen des Men- in the Pieface to this edition, 
sehen,’ 1868, s 96 The conclusions ^ le^. sni la PBys * 1866, p 890, 
of this author, as well as those of as quoted by M Pally, ‘ L’Ordre des 
Gratiolet and Aeby, concerning the Primates et le Transform ism^,* 1868^ 
bram, will be discussed by Pi of p. 29. 

Huxley in tlie Appendix alluded to 



L 


Homological Sfrtictzcres^ 


7 


municate to them, certain diseases, as hydrophobia, Tariola, the 
glanders, syphilis, cholera, herpes, c&c , ^ and this fact proves tha 
close similarity^ of their tissues and blood, both in mnnito 
structure and composition, far more plainly than does their 
comparison under the best microscope, or by the aid of the best 
chemical analysis. Monkeys are liable to many of the same non- 
contagions diseases as we are; thus Eengger,® who carefully 
observed for a long time the Cehm Azarce in its natiYe land, 
found it liable to catarrh, with the usual symptoms, and which, 
vsrhen often recurrent, led to consumption These monkeys 
suffered also from apoplexy, mfiammation of the bowels, and 
cataract m the eye The younger ones when shedding their 
milk-teeth often died from fever. Medicines produced the same 
effect on them as on us Many kmds of monkeys have a strong 
taste for tea, coffee, and spirituous Liquors : they will also, as I 
have myself seen, smoke tobacco with pleasure.^ Brehm asserts 
lhat the natives of north-eastern Africa catch the wild baboons 
by exposing vessels with strong beer, by which they are made 
drunk. He has seen some of these animals, which he keiit in 
confinement, m this state ; and he gives a laughable account of 
their behaviour and strange grimaces. On the following 
morning they were very cross and dismal , they held their aelnng 
heads with both hands, and wore a most pitiable expression 
when beer or wme was offered them, they turned away with 
disgust, but rehshed the juice of lemons/ An American monkey, 
an Ateles, after getting drunk on brandy, would never touch it 
again, and thus was wis er than many men These trifling facts 
prove how similar the nerves of taste must he in monkeys and 
man, and how similarly their whole nervous system is affected, 
Man IS infested with internal parasites, sometimes causing 


® Di W Laudei* Lindsay has 
treated this subject at some length 
in the ^ Journal of Mental Science,' 
July 1871 , and m the ‘ Edinburgh 
Veterinaiy Review/ July 1858. 

* A Reviewer has ci iticised 
Butish Quaiterly Review/ Oct. 
1st, 1871, p. 472) what I have heie 
said with much seventy and con- 
tempt , but as I do not use the term 
identity, I cannot see that I am 
greatly m eiioi. Theie appeals to 
me a stiong analogy between the 
same infection or contagion pio- 
ducing the same lesuit, or one 
closely similai, in two distinct am- 
wd the testing of two dis- 


tinct fluids by the same chemical 
reagent 

* ‘ Natm geschichte dei Sduge- 
thiere von Paiaguay/ 1830, s. 50 

® The same tastes aie common to 
some animals much lower in the 
scale. Mr, A. Nicols informs me 
that he kept in Queensland, in Axis- 
tiaha, thiee individuals ol the 
JPhaseolarctus cznereus , and that, 
without having been taught m any 
way, they acquired a stiong taste 
for lum, and foi smoking tobacco 

^ Brehm, ^Thieileben/ B i 18f>4. 
s 75, 8b. On the Ateles, s. 105. 
For other analogous statement’s, 
a, 25, X07, 
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fatal effects ; and is plagued by external parasites^ all of which 
belong to the same genera or families as those infesting other 
mammals, and in the case of scabies to the same species.® Man 
IS subject, like other mammals, birds, and cTen insects,® to that 
mysterious law, which causes certain normal processes, such as 
gestation , as well as the ifiaturation and duration of various 
^diseases! to follow^ pe^iojds. His wounds are repaired by 

the same process of healing; and the stum ps left after the 
amputation of his limbs, especially during an early embryomo 
period, occasionally possess some power of regeneration, as in 
the lowest animals.^® 

The whole process of that most important function, the 
reproduction of the species, is strikingly the same in all mam- 
mals, from the first act of courtship by the male,^^ to the birth 
and nurturing of the young. Monkeys are born m almost as 
helpless a condition as our own infants ; and m certain genera 
the young differ fully as much in appearance from the adults, as 
do our children from their full-grown parents It has been 
urged by some writers, as an important distinction, that with 
man the young arrive at maturity at a much later age than with 
any other animal : but if we look to the races of mankind which 
inhabit tropical countries the difference is not great, for the 
orang is behoved not to be adult till the age of from ten to fifteen 
years.^® Man differs from woman in size, bodily strength, 
hairmess, &c., as well as m mmd, in the same manner as do the 

* Dr W. Lauder Lindsay, ^ Edin- saga'?, hoc mihi ceitissime pro- 

buigli Vet. Renew,’ July 1858, bant, et curatoies ejusdem loci et 

p 13 alii e mimstris confiimaverunt 

® With respect to insects see Dr Sii Andiew Smith et Brehm no- 

Lay cock, On a General Law of Vital tabant idem in Cynocephalo 11- 

Pei lodicity,” * Biitish Association,’ lustiissimus Cuvier etiam nai’i<u 

18-12 Dr Macculloch, ‘ Si Ih man’s multa de hdc le, ut opinoi, 

North Amei lean Journal of Science,’ nihil turpius potest indicaii inter 

voL xni. p 305, has seen a dog omnia hominibus et Quadrumanis 

suffeiing fioTO. teitian ague. Here- “ communia. Nairat enim Cyno- 
aftei I shall return to this subject. ‘‘ cephalum quondam in fuioiem m- 
I have given the evidence on cideie aspeetu feminaium ah- 

this head in my ^Variation ot Am- quaium, sed nequaquam accendl 

mals and Plants undei Domestica- tanto furoie ab omnibus. Sem- 

twn/ vol. 11 . p. 15, and moie could per eligebat jumoies, et dignos- 

be added. cebat in turb^, et advocabat voce 

“Males e diversis geneiibus “ gestdque ” 

“ Quadiumanoium sme dubio di- This lemark is made with re- 

“ gnoscunt feminas iiamanas a ma- spect to Cynocephalus and the an- 

iibus, Primum, credo, odoiatu* tiiiopomoiphous apes by Geoffioy 
“ postea aspectu Mi, Youatt, qui Samt-Hilaire and F. Ciiviei, ^ Hist. 
“ dm in Hortis Zoologicis (Besti- Nat des Mammifbres,’ tom, i. 1824. 
“ aiiis) medicus animalium eiat, Huxley, ^ Man’s Flaoe Na* 

** vu in rebus obseivandis rautus et tme/ 1863, p. 34. 
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two sexes of many mammals* So that the correspondence m 
general structure, in the minute structure of the tissues, in 
chemical composition and in constitution, between man and the 
higher animals, especially the anthropomorphous apes, is ex- 
tremely close. 

Embryomc I)emlo;pment — ^Man is developed from an ovule, 
about the 125th of an inch in diameter, which differs in no 
respect from the ovules of other animals. The embryo itself at 
a very early period can hardly be distinguished from that of 
other members of the vertebrate kingdom. At this period the 
arteries run in arch-like branches, as if to carry the blood to 
branchisB which are not present in the higher vertebrata, though 
the slits on the sides of the neck still remain (/, g, fig 1), 
marking their former position. At a somewhat later period, 
when the extiemities are developed, the feet of lizards and 
mammals,^'* as the illustrious Yon Baer remarks, the wings 
and feet of birds, no less than the hands and feet of man, all 
arise from the same fundamental form.” It is, says Prof. 
Huxley quite in the later stages of development that the 
young human being presents marked differences from the young 
ape, while the latter departs as much from the dog in its 
developments, as the man does. Startling as this last assertion 
may appear to be, it is demonstrably true ” 

As some of my readers may never have seen a drawing of an 
embryo, I have given one of man and another of a dog, at about 
the same early stage of development, carefully copied from two 
works of undoubted accuracy.’* 

After the foregomg statements made by such high autho- 
xutaes, it would be superfluous on my part to give a number vi 
borrowed details, shewing that the embryo of man closely 
lesembles that of other mammals It may, however, be added, 
that the human embryo likewise resembles certain low forms 
when adnlt in various points of structure. For mstance, the 
heart at first exists as a simple pulsating vessel; the excreta 
are voided through a cloacal passage ; and the os coccyx projects 

* Mau^s Place in Katuie/ 1863, magnified, the embiyo being twenty^ 
p. 67. five days old The inteinal viscera 

The human embry"o (uppei have been omitted, and the uterine ap- 
fig ) IS fiom Eckei, * leones Phys pendages in both diawings lenioved. 
1851—1859, tab xxx. fig 2. This 1 was dxiected to these figuies by 
embryo was ten lines in length, so Prof. Huxley, from whose woik, 
that the di awing islhuch magnified. ‘ Man’s Place m Hatuie,' the idea of 
The embiyo of the dog is from giving them was taken. Hackel has 
Bisohoff, ^ Entwicklungsgeschichte also given analogous diawmgs in his 
des Hunde-Eies,’ 1845, tab xi fig * >Schopfung'>gefachichte/ 

B This di awing is five times 
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Fig. 1. Upper figure Jatimaii embryo, from Fclcer. Lower figure that of a dog, 

from Biscboff 


a Second visceral arch 
H Vertebral columns and muscles m 
process of development. 

K Po”Sr } 

L, Taxi or os coccy:s. 


a Fore-brain, cerebral hemispheres, &c 
b Mid-brain, corpora quad! igeunna 
c Hind-braiD, cerebellum, medulla ob- 
longata, 
d Kye 
e Ear, 

jf. First visceral arch. 
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like a true tail^ '“^extending considerably beyond the rudi- 
mentary legs/^^® In the embryos of all air-breathing vertebiates, 
certain glands, called the corpora 'WoTJaana/ coirespond ^ witli, 
and act like the kidneys of mature fishes Even at a later 
embryonic period, some striking resemblances between man and 
the lower animals may be observed. Bischofi says that the 
convolutions of the hrain in a human fcBtus at the end of the 
seventh month reach about the same stage of development as in 
a baboon when adult The great toe, as Prof Owen remarks/® 
which forms the fnicium when standing or walking, is 
perhaps the most characteristic peculiarity in the human 
structui^e;” but in an embiyo, about an inch m length. Prof. 
Wyman found that the great toe was shorter than the others , 
and, instead of being parallel to them, projected at an angle 
from the side of the foot, thus corresponding with the per- 
manent condition of this part in the quadrumana ” I will 
conclude with a quotation from Huxley,-^ who after asking, 
does man originate in a different way from a dog, bird, frog or 
fish? says, “the reply is not doubtful for a moment; without 
“ question, the mode of origin, and the early stages of the 
“ development of man, are identical with those of the animals 
“ immediately below him in the scale * without a doubt in ; 
“ these respects, he is far nearer to apes than the apes are to^ 
the dog."*^ 

Iiudzments, — This subject, though not intrinsically more 
important than the two last, will for several reasons be treated 
here more folly Kot one of the higher animals can be named 
which does not bear some part in a rudimentary condition ; and 
man forms no exception to the rule. Budimentary organs must 
bo distinguished from those that are nascent ; though in some 
cases the distinction is not easy. The former are either abso- 
lutely useless, such as the mammse of male quadrupeds, or the 
incisor teeth of ruminants which never cut through the gums ; 
or they are of such slight service to their present possessors, 
that we can hardly suppose that they were developed under the 


Pi of. Wyman m ‘ Pioc. of 
Ameiican Acad of Sciences,' ;^ol. iv. 
1860, p 17 

Owen, ^ Anatomy of Veite- 
brates/ vol i p, 5 S3. 

* Die Giosshiinwindungen des 
Menschen/ 1868, s. 95. 

^ Anatomy of Vertebiates,’ vol. 
u. p. E>5S 

** ‘ Proc Soc ]^at. Hist ' Boston, 
1863, vol IX. p* 185 

* Man's Place in p. 65. 


22 I had wiitten a rough copy of 
this chapter before reading a valu- 
able paper, “ Caiatteri rudimentali 
m oidine all’ engine del nomo ” 
Annuano della Soc d- Kat./ Mo- 
dena, 1867, p. 81), by G Canestrini, 
to which papei I am considerably 
indebted. Hackel has given admir- 
able discussions on this whole sub- 
ject, under the title of Dysteleology,, 
m his * Geneielle Moiphologie' and 
‘ Scbopfimgsgeschichta,' 
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conditiom wHch now exist. Organs in tliis latter state are not 
strictly radimentary, but they are tendacg in this direction. 
Nascent organs, on the other hand, though not fully developed, 
are of high service to their possessors, and are capable of further 
development. Budimentary organs are emmently variable ; and 
this IS partly intelligible, as they are useless, or nearly useless, 
and consequently are no longer subjected to natural selection. 
They often become wholly suppressed. When this occurs, they 
are nevertheless hable to occasional reappearance through 
reversion — a circumstance well worthy of attention. 

The chief agents in causing organs to become rudimentary 
seem to have been disuse at that period of life when the organ 
is chiefly used (and this is generally during maturity), and also 
inheritance at a corresponding period of life. The term 

disuse does not relate merely to the lessened action of 
muscles, but includes a dimimshed flow of blood to a pait or 
organ, from being subjected to fewer alternations of pressure, or 
from becoming in any way less habitually active. Eudiments, 
however, maj' occur in one sex of those parts which are normally 
present in the other sex; and such rudiments, as we shall 
hereafter see, have often originated in a way distinct from those 
here referred to. In some cases, organs have been i educed by 
means of natural selection, from having become injurious to the 
species under changed habits of life The process of reduction 
‘s probably often aided through the two principles of compensa- 
tion and economy of growth ; but the later stages of reduction, 
after disuse has done all that can fairly he attiibuted to it, ami 
when the savmg to be effected by the economy of growth would be 
very small,^ are difficult to understand. The final and complete 
suppression of a part, already useless and much reduced m size, 
in which case neither compensation nor economy can come into 
play, is perhaps intelligible by the aid of the hypothesis of 
pangenesis. But as the whole subject of rudimentary organs 
has DeenTTiscussed and illustrated in my former works,^^ I need 
here say no more on this head. 

Budiments of various muscles have been observed in many 
parts of the human bodj,^ and not a few muscles, which are 


Some good criticisms on this 
subject have been given by Messrs 
Muiie and Mivart, in ‘Tiansact. 
Zoolog. Soc ' 1869, vol, vii p. 92. 

^ Yaiiation of Animals and 
Plants under Domestication/ vol ii 
pp. 317 and 397 See also ‘ Origin 
of Species/ 5th edit p 535 

Foi instance M. Picnaid An- 
2iale&- dcs Sciences ^at. 3rd senes. 


Zoolog. 1852, tom xviii p IS) de- 
scribes and figures ludiments of 
what he calls the ^‘mubcle pedieu^ 
de la main,” which he says is some- 
times “ infimment petit” Another 
muscle, called “ le tibial postal leur,” 
IS generally quite absent m the 
hand, but appears fi om time to time 
in a more or less rudimentary con^ 
dition. 
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regiilariy present in some of the lower animals can occasionally 
be detected in man in a greatly reduced condition. Every one 
must have noticed the power which many animals, especially 
horses, possess of moving or twitching their skin; and this is 
effected by the panmculus carnosus, Eemnants of this muscle 
in an efficient state are found in various parts of our bodies ; for 
instance, the muscle on the forehead, by which the eyebrows are 
raised. The jplatysma myoides, which is well developed on the 
neck, belongs to this system. Prof. Turner, of Edinburgh, has 
occasionally detected, as he informs me, muscular fasciculi in 
five different situations, namely in the asillse, near the scapulae, 
&c., all of which must he referred to the system of the jpanni- 
culus^ He has also shewn that the muscidus sternalis or sternalis 
hrutoTum, which is not an extension of the rectus dbdom%naUs^ 
bnt is closely allied to the panmculus^ occurred in the proportion 
of about three per cent, in upwards of 600 bodies : he adds, that 
this muscle affords '^an excellent illustration of the statement 

that occasional and rudimentary structures are especially 

liable to variation in arrangement 

Some few persons have the power of contracting the super- 
ficial muscles on their scalps, and these muscles are in a 
vai’iable and partially rudimentary condition. M. A. do Candolle 
has communicated to me a curious mstance of the long-continued 
persistence or inheritance of this power, as well as of its unusual 
development. He knows a family, in which one member, the 
present head of the family, could, when a youth, pitch several 
heavy books from his head by the movement of the scalp alone ; 
and he won wagers by performing this feat. His father, uncle, 
grandfather, and his three children possess the same power to 
the same unusual degree. This family became divided eight 
generations ago into two branches; so that the head of the 
above-mentioned branch is cousin in the seventh degree to the 
head of tho other branch. This distant cousin resides in 
another part of France ; and on being asked whether he possessed 
the same faculty, immediately exhibited his power. This case offex^s 
a good illustration how persistent may be the transmission of an 
absolutely useless faculty, probably derived from our remote semi- 
human progenitors ; smce many monkeys have, and frequently 
use the power, of largely movmg their scalps up and down 

The extrmsio muscles which serve to move the external ear, 
^nd the mtrmsic muscles which move the different parts, are in a 
rudimentary condition in man, and they all belong to the system 

2G Prof* W Turner, * Pro c Ro^al Emotions in Man and Animals/ 
Soc Edinbnrgii,’ 1866-67, p. £5, 1872, pu 144. 

^ See my ‘ Expxession rf the 
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of the panmctilus ; they are also variable in development, or at 
least in function. I have seen one man who could draw the 
whole ear forwards ; other men can draw it upwards ; another 
'who could draw it backwards,^ and from what of these 
persons told me, it is probable that most of us, by often touching 
our ears, and thus directing our attention towards them, could 
recover some power of movement by repeated trials. The power 
of erecting and directing the shell of the ears to the various 
points of the compass, is no doubt of the highest service to 
many animals, as they thus perceive the direction of danger; 
but I have never heard, on sufficient evidence, of a man who 
possessed this power, the one which might be of use to him. 
The whole external shell may be considered a rudiment, together 
with the various folds and prominences (hehx and anti-helix, 
tragus and anti-tragus, &c) which in the lower animals 
strengthen and support the ear when erect, without adding 
much to its weight Some authors, however, suppose that the 
cartilage of the shell serves to transmit vibrations to the 
acoustic nerve, but Mr Toynbee,^^ after collecting all the 
known evidence on this head, concludes that the external shell 
is of no distinct use The ears of the chimpanzee and orang are 
curiously like those of man, and the^roper muscles are hkewise 
but very shghtly developed.^^ I am also assured by the keepers in 
the Zoological Gardens that these animals never move or erect 
their ears , so that they are in an equally rudimentary condition 
with those of man, as far as function is concerned. Why these 
animals, as well as the progemtors of naan, should have lost the 
power of erecting their ears, we cannot say. It may he, though 
I am not satisfied with this view, that owmg to their arboreal 
habits and great strength they were but httle exposed to danger, 
and so during a lengthened period moved their ears but httle, 
and thus gradually lost the power of movmg them This 
would be a parallel case with that of those large and heavy 
birds, which, from inhabiting oceanic islands, have not been 
exposed to the attacks of beasts of prey, and have consequently 
lost the power of using their wings for flight. The inability to 
move the ears in man and several apes is, however, partly com- 
pensated by the freedom with which they can move the head in 

Canestrim quotes Hyrtl. (‘An- lately been expeixmentxng on the 
nuario della Soc. dei Katuralxsti, function of the shell of the eai, 
Slodena, 1867, p. 97) to the same and has come to neaily the same 
eflect conclusion as that given heie 

^ ‘ The Diseases of the Ear,^ by Pi of A Macahstei, ‘ Annals 

J. Toynbee, F R S , 1860, p 12 and Mag. of Kat. History/ vol viii^ 
A distinguished physiologist, Prof 1871, p 342. 

Freyer, mforms m& that he had 
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a horizontal plane, so as to catch sounds from all directions It 
has been asserted that the ear of man alone possesses a lobule , 
but rudiment of it is found in the gorilla and, as I hear 
from Prof Prefer, it is not rarely absent m the negro. 

The celebrated sculptor, Mr Woolner. informs me of one little 
peculiarity m the external ear, which he has often observed both 
in men and women, and of which he perceived the full signi- 
ficance. Bis attention was first called to the subject whilst at 
woik on his figure of Puck, to which he had given pointed ears. 
He was thus led to examine the ears of various monkeys, and sub- 
sequently moie carefully those of man The peculiarity consists 
in a little blunt point, projecting from the inv aidly folded niaigin, 
or helix. When present, it is developed at laith, and, according 
to Prof Liudwjg Meyer, more frequently in man than in vonian. 
Mr Woolner made an exact model of one such case, and sent me 
the accompany mg drawing (Pig 2 
These points not only project im\ards 
towards the centre of the ear, but often 
a little outwards fiom its plane, so as 
to be visible when the head is viewed 
from directly in front or behind They 
are variable in size, and somewhat in 
position, standing either a little higher 
or lower; and they sometimes occur 
on one ear and not on the other. They 
are not confined to mankind, for I ob- 
served a case in one of the spider- 
monkeys (^Ateles heelzf^'butli') in our 
Zoological Gardens; and Dr. E. Bay 
Dankester informs me of another case 
in a chimpanzee in the gardens at 
Hamburg. The helix obviously con- 
sists of the extreme margin of the ear folded inwards: and 
this folding appears to be in some manner connected with the 
whole external ear being permanently pressed backwards. In 
many monkeys, which do not stand high in the order, as balioons 
and some species of macacus/^ the upper portion of the ear is 
slightly pointed, and the margin is not at all folded inwards ; 
but if the margin were to be thus folded, a slight point would 
necessarily project inwards towards the centre, and probably a 
little outwards from the plane of the ear ; and this I believe to 

Mr St Georcre Mirait, ‘Ele- Leimiioidea, in Messrs Murie and 
meniary Anatom}-/ 1873, p. 396 MivaiPs excellent paper in 'Tian- 

See also some lemaikb,^ and sact. Zoolog Soc ' vol mu 1869, pp 
the drawings ol the eais of the 6 and 90, 



Fij? 2 Human Far, modelled 
and drawn by Mr Woolner 
a The projecting: point 
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be tbeir origin m many cases. On the other hand. Prof, L Meyer, 
in an able paper recently pnbhshed,®® maintains that the whole 
case is one of mere Tariability ; and that the projections are not 
real ones, but are due to the internal cartilage on each side of 
the points not haying been fnlly developed. I am quite ready 
to admit that this is the correct explanation in many mstances, 
as in those figured by Prof. Meyer, in which there are several 
minute points, or the whole margin is sinuous. I have myself 
seen, through the kindness of Dr. D. Down, the ear of a micro- 
cephalous idiot, on which there is a projection on the outside 
of the helix, and not on the inward folded edge, so that this 
point can have no relation to a former apex of the ear. Never- 
theless m some cases, my origmal view, that the points 
are vestiges of the tips of formerly erect and pointed ears, 
still seems to me probable I think so from the frequency ot 
their occurrence, and from the general correspondence in 
position with that of the tip of a pomted ear. In one case, ot 
which a photograph has been sent me, the projection is so large, 
that supposing, in accordance with Prof Meyer’s view, the ear 
to be made perfect by the equal development of the cartilage 
throughout the whole extent of the margin, it would have 
covered fully one-third of the whole ear. Two cases have been 
communicated to me, one m North America, and the other in 
England, m which the upper margin is not %t all folded inwards, 
but IS pointed, so that it closely resembles the pointed ear of an 
ordinary quadruped m outline. In one of these cases, which was 
that of a young child, the father compared the ear with the 
drawing which I have given®^ of the ear of a monkey, the 
Cynopttheous mger, and says that their outlines are closely 
similar. If, in these two cases, the margin had been folded 
inwards in the normal manner, an inward projection must have 
been formed. I may add that in two other cases the outline still 
remains somewhat pointed, although the margin of the upper 
part of the ear is normally folded inwards — in one of them, 
however, very narrowly. The following woodcut (No. 3) is an 
accurate copy of a photograph of the foetus of an orang (kindly 
sent me by Dr Nitsche), in which it may be seen how different the 
pomted outline of the ear is at this period from its adult condition, 
when it bears a close general resemblance to that of man. It is 
evident that the foldmg over of the tip of such an ear, unless it 
changed greatly during its further development, would give rise 
to a pomt projecting inwards. On the whole, it still seems to 

CJeber dasBarwm’scheSpitzoiii, ^ The Expressjon of the Emo' 

Archiv fur Path. Anat. und Phys. tions,’ p 1C 6. 

X871, p, 485. 
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me probabie that the points in question are in some cases, both 
in man and apes, yestiges of a former condition. 



Fi^ 3. Foetus of an Orans? Fxact copy of a pbotograpb, shewing the form of 
the ear at this early age. 


The nictitating membrane, or third eyelid, with its accessory 
muscles and other structures, is especially well cteyeioped in 
birds, and is of much functional importance to them, as it can 
be rapidly drawn across the whole eye-ball. It is found m some 
reptiles and amphibians, and in certain fishes, as in sharks It 
is fairly well develoiied in the two lower divisions of the mam- 
malian series, namely, in the monotremata and marsupials, and 
in some few of the higher mammals,* as in the walrus. But in 
man, the quadrumana, and most other mammals, it exists, as is 
admitted by all anatomists, as a mere rudiment, called the 
semilunar fold.^® 

The sense of smell is of the highest importance to the greater 
number of mammals — to some, as the ruminants, in warning 
them of danger; to others, as the carnivora, m finding their 
prey; to others, again, as the wild boar, for both purposes 
combined. But the sense of smell is of extremely slight service, 
if any, even to the dark coloured races of men, m whom it is 


Mulleins ‘ Elements of Physi- 
Eng. translat., 184-2, vol. 11 . 
p. 1117. Owen, ^ Anatomy of Vexte- 
brates,' voL iii. p. 260 ; ibid on 
the Walrus, * Proc. Zoolog. Soc.’ 
N'ovember Sth, 1854. See also K. 


Knox, ‘ Gi’eat Artists and Anato- 
mists/ p. 106. This rudiment ap- 
parently is somewhat larger in 
Kegroes and Australians than in 
Europeans, see Gail Yogt, ‘Lectures 
on Man/ Eng. ti-anslat. p. 120« 

0 
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miicli more higMy de-veloped than in the white and civilisod 
races.®® ijTevertheless it does not warn them of danger^ nor gtode 
them to their food ; nor does it prevent the Esquimaux from 
sleeping in the most fetid atmosphere^ nor many savages from 
eating half-putrid meat. In Europeans the power differs greatly 
in different individuals^ as I am assured by an eminent naturalist 
who possesses this sense highly developed^ and who has at- 
tended to the subject. Those who believe m the principle 
of gradual evolution, will not readily admit that the sense of 
smell m its present state was origmally acquired by man, as 
he now exists. He inherits the power m an enfeebled and 
BO far rudimentary condition^ from some early progenitor, to 
whom it was highly serviceable, and by whom it was con- 
tinually used. In those animals which have this sense highly 
developed, such as dogs and horses, the recollection of persons 
and of places is strongly associated with their odour ; and we can 
thus perhaps understand how it is, as Dr. Maudsley has truly 
remarked,®^ that the sense of smell m man is smgularly effective 
in recallmg vividly the ideas and images of forgotten scenes 
and places 

Man differs conspicuously from all the other Primates in being 
almost naked- But a few short straggling hairs are found over 
the greater part of the body in the man, and fine do'ro on that 
of the woman. The different races differ muclT in hamiiess ; and 
in the individuals of the same race the hairs are highly variable, 
not only in abundance, hut likewise m position . thus in some 
Europeans the shoulders are quite naked, whilst in others they 
bear thick tufts of hair,®® There can be little doubt that the 
hairs thus scattered over the body are the rudiments of the 
uniform hairy coat of the lower animals. This view is rendered 
all the more probable, as it is known that fine, short, and pale- 
coloured hairs on the limbs and other parts of the body, oocasion- 

The account giTen, by Humboldt olfactory region, as well as of the 
of the power of smell possessed by skin of the body. I have, therefoie, 
the natives of South America IS well spoken in the test of the dark- 
known, and has been confimed by colouied laces having a finer sense 
otheis. M Hou^eau (* Etudes sur of smell than the white laces See 
les Facultes Mentales,^ Sac , tom. i. his paper, ‘ Medico-Chii urgical Tran- 
1872, p 91) asseits that he re- sactions/ London, vol liu , 1870, 
pcatedly made experiments, and p. 276 

proved that Negroes and Indians < The Physiology and Pathology 

could recognise peisons m the daik of Mind/ 2nd edit 1868, p. 134, 
by their odour, I>i W. Ogle has s® Eschricht, Leber die Kichtung 
made some curious observations on der Haaie am mensohlichen Korper, 
the connection between the power * Muller’s Aichiv fur Anat undPhys.^ 
of smell and ths colouring matter 1837, s. 47. I shall often have ta 
the mucous memhiane of the refer to this very curious papeXy 
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ally become developed into thickset, long, and rather coarse 
dark hairs,” when abnormally nourished near old-standing 
inflamed snrfaces.^^ 

I am informed by Sir James Paget that often several members 
of a family have a few hairs in their eyebrows much longer than 
the others; so that even this shght peculiarity seems to be 
inherited. These hairs, too, seem to have their representatives ; 
for in the chimpanzee, and in certain species of Macacus, there 
are scattered hams of considerable length rising from the naked 
iskin above the eyes, and corresponding to our eyebrows ; similar 
long hairs project from the hairy covering of the superciliary 
ridges m some baboons. 

The fine wool-hke hair, or so-called lanugo, with which the 
human foetus durmg the sixfch month is thickly covered, offers a 
more curious case. It is fiist developed, during the fifth month, 
on the eyebrows and face, and especially round the mouth, 
where it is much longer than that on the head A moustache 
of this kind was observed by Eschricht^® on a female foetus ; but 
this IS not so surprising a circumstance as it may at first appear, 
for the two sexes generally resemble each other in all external 
characters during an early period of growth. The direction and 
arrangement of the hairs on all parts of the foetal body are the 
same as in the adult, but are subject to much variability. The 
whole surface, including even the forehead and ears, is thus 
thickly clothed; but it is a sigmficant fact that the palms of the 
hands and the soles of the feet are quite naked, like the inferior 
surfaces of all four extremities in most of the lower ammals. As 
this can hardly be an accidental coincidence, the woolly cover- 
ing of the foetus probably repiesonts the first permanent coat of 
ham in those mammals which are born hairy. Three or four 
cases have been recorded of persons born with their whole bodies 
and faces thickly covered with fine long hairs ; and this strange 
condition is strongly inherited, and is correlated with an abnor- 
mal condition of the teeth Prof Alex Brandt informs me that 
he has compared the hair from the face of a man thus charac- 
“^-erised, aged thirty-five, with the lanugo of a foetus, and finds it 
quite similar m texture ; therefore, as he remarks, the case may 
t>e attributed to an arrest of development m the hair, together 
with its contmiied growth. Many delicate children, as I have 

Pagot, ‘ Lectures on Surgical has recently sent me an additional 
Pathology/ 1853, vol. 1 . j:. 71. case of a father and son, born in 

^ Eschricht, ibid s 40, 47. Russia, with these peculiarities. I 

my ‘ Variat]^on of Animals hare received drawings of both ficm 
asid Plants undei Domestication,* Pans 
roL u, p. 327. Prof. Alex. Brannt 

c 2 
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been assured by a surgeon to a hospital for elnldreHj have their 
backs covered by rather long silky hairs ; and such cases pro- 
bably come under the same head. 

It appears as if the posterior molar or wisdom-teeth were 
tending to become rudimentary in the more’mvilmed^aces of 
man. These teeth are rather smaller than the other molars, as 
is likewise the case with the corresponding teeth in the chim- 
panzee and orang ; and they have only two separate fangs. 
They do not cut through the gums till about the seventeenth 
year, and I have been assured that they are much more liable to 
decay, and are earlier lost than the other teeth , bnt this is demed 
by some eminent dentists. They are also much more liable to 
yary, both m structure and in the period of their development, 
than the other teeth.^^ In the Melanian races, on the other 
hand, the wisdom-teeth are usually furnished with three 
separate fangs, and are generally sound ; they also differ from 
the other molars in size, less than in the Cancasian races.*^ 
Prof. Schaaffhausen accounts for this difference between the 
races by the posterior dental portion of the jaw being always 

shortened” in those that are civilised/^ and this shortening may, 
I presume, be attributed to civihsed men habitually feeding on 
soft, cooked food, and thus usmg their jaws less. I am informed 
by Mr. Brace that it is becoming qnite a common practice m the 
United States to remove some of the molar teeth of children, as 
the jaw does not grow large enough for the perfect development 
of the normal number 

"With respect to the alimentary canal, I have met with an 
account of only a single rudiment, namely the vermiform append- 
age of the cjecum. The caecnm is a branch or diverticulnm of 
the intestine, ending in a cul-de-sao, and is extremely long m 
many of the lower vegetable-feeding mammals. In the marsnpial 
koala it is actually more than thrice as long as the whole body."^® 
It IS sometimes produced into a long gradually-tapering point 
and is sometimes constricted m parts. It appears as if, in con- 
sequence of changed diet or habits, the csecum had become much 


Dr. Webb, ^Teetb in Man and 
the Anthropoid Apes/ as quoted by 
Dr C. Caitei in ^Anthropo- 

logical Bev^ew/ .luly 1867, p 299. 

Owen, ^Anatomy of Veile- 
brates/ vol. ni. pp. 320, 321, and 
325. 

^ On the Piimitive Form of the 
Skull,* Eng translat. in ‘ Anthropo- 
logical Review,* Oct. 1868, p 426 

Pi of. Montegaz;ta writes to me 


from Floience, that he has lately 
been studying the last molar teeth 
in the different races of man, and 
has come to the same conclusion as 
that given in my text, viz., that in 
the higher oi civilibed laces they 
are on the load towards atiophy or 
elimination. 

Owen, ‘ Anatomy of Verte- 
brates/ Toi xU pp 416, 434, 4^41. 
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shortened m various animals, the vermiform appendage heing 
left as a rudiment of the shortened part. That this appendage 
is a rudiment, we may infer from its small size^ and from tlie 
evidence which Pi of Canestrini'^^ has collected of its variability 
in man. It is occasionally quite absent, or again is largely 
developed. The passage is sometimes completely closed for half 
or two-thirds of its length, with the terminal part consisting of 
a flattened solid expansion. In the orang this appendage is long 
and convoluted: m man it arises from the end of the short 
csacum, and is commonly from four to five inches m length, 
hemg only about the thud of an inch in diameter Not only is 
it useless, but it is sometimes the cause of death, of which fact 
I have lately heard two instances : this is due to small hard 
bodies, such as seeds, entering the passage, and causing inflam- 
mation ^ 

In some of the lower Quadrumana, in the Lemuridse and 
Garmvora, as well as m many marsupials, there is a passage near 
the lower end of the humei'us, called the supra-condyloid fora- 
men, through which the great nerve of the fore limb and often 
the great artery pass. Now in the humeius of man, there is 
generally a trace of this passage, which is sometimes fairly well 
developed, l)eing formed by a depending hook-hke process of 
bone, completed by a band of ligament. Di Struthers,"^® who has 
closely attended to the subject, has now shewn that this 
peculiarity is sometimes inherited, as it has occurred in a father, 
and in no less than four out of his seven children When pre- 
sent, the great nerve invariably passes through it, and this 
clearly indicates that it is the homologue and rudiment of the 
supra-condyloid foramen of the lower animals. Prof. Turner 
estimates, as he mforms me, that it occurs in about one per cent, 
of recent skeletons. But if the occasional development of this 
structure in man is, as seems probable, due to reversion, it is a 
return to a very ancient state of thmgs, because in the higher 
Quadrumana it is absent. 

There is another foramen or perforation in the humerus. 


‘Anntiaiio della Soc. d. Nat.’ 
Modena, 1867, p. 94. 

« M a Mai tins (« Be rUmte 
Organiq^ue/’ m ‘ Eevue des Deux 
Mondes/ June 15, 1862, p. 16), and 
Hackel Generelle Moiphologie,’ 
B. 11 s, 278), have both lemaiked 
on the singular fact of this ludi- 
ment sometimes causing death. 

With respect to mhentance, 
see Dr. Stru there m the * Lancet/ 


Feb 15, 1873, and another im- 
poitant papei, ibid , Jan 24, 1863, 
p 83 Di. Knox, as I am mfoimed, 
was the hist anatomist who diew 
attention to this peculiar structuie 
in man; see his ^ Great Aitists and 
Anatomists/ p, 63. See also an im- 
portant memoir on this piocess by 
Dr. Giuber, in the ‘Bulletin de 
FAoad. Imp. de St Peter.'^boii rg, 
tom, x-ii, 1867, p, 448. 
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occasionally present in man^ which may be called the inter-* 
condyloid. This occnrsj but not constantly, in various anthro- 
poid and other apes,^ and likewise in many of the lower ammals. 
It IS remarkable that this perforation seems to have been present 
in man much more frequently during ancient times than 
recently- Mr. Busk^^ has collected the following evidence on 
this head * Prof Broca noticed the perforation m four and a 
half jjer cent, of the arm-hones collected m the ^ Cimetiere du 
'' Sud/ at Pans ; and in the G-rotto of Orrony, the contents of 
which are referred to the Bronze period, as many as eight 
humeri out of thirty-two were perforated , but this eztraordi- 
nary proportion, he thinks, might be due to the cavern having 
been a sort of ' family vault.* Again, M Dupont found thirty 
^^per cent, of perfoiated hones in the caves of the Valley of the 
Lesse, belonging to the Eeindeer period , whilst M Leguay, m 
a sort of dolmen at Argentenil, observed twenty-five per cent, 
“to be perforated, and M Prtmer-Bey found twenty-six per 
“ cent in the same condition m bones from Vaureal Nor should 
it be left unnoticed that M. Pruner-Bey states that this con- 
“ dition is common in Guanche skeletons ** It is an interesting 
fact that ancient races, in this and several other cases, more 
frequently present structures which resemble those of the lower 
animals than do the modern. One chief cause seems to be that 
the ancient races stand somewhat nearer in the long Ime of 
descent to their remote animal-like progenitors. 

In man, the os coccyx, together with certain other vertebrae 
hereafter to be described, though funetionless as a tail, plainly 
represent this part m other vertebrate ammals. At an early 
embryonic period it is free, and projects beyond the lower 
extremities , as may be seen in the drawing (Pig. 1 ) of a human 
embryo. Even after birth it has been known, in certain rare 
and anomalous cases,®^ to form a small external rudiment of a 
tail. The os coccyx is short, usually including only four 
vertebrae, all anchylosed together; and these are in a rudi^ 

Mr. St. Oeorge Mivait, * Tiams- Quatiefages has lately collectsd 

act Phil- Soc ' 1867, p 310 the evidence on this subject ‘ Pevue 

‘‘On the Caves of Gibi altar,” des Corns Scientifiques/ 1867— 1868, 

* Transact. Internat, Congress of p. 625. In 1840 Fleischinann ex- 
Prehist. Arch.^ Thud Session, 1869, hibited a human foetus beaxing a 
p 159 Pi of- Wyman has lately free tail, which, as is not always the 
shewn (Fouith Annual Peport, Pea- c*ise, inc*faded veitebral bodies; and 
body Museum, 1871, p, 20), that this this tail was critically examined by 
j>erforation is present in thiity-one the many anatomists piesent at the 
pel cent of some human remains meeting of natuialists at Erlangen 
firom ancient mounds m the Western (see Maishall m li'iedeilandischen 
United. States, and m Florida It Archwldr Zoologie, Decemberl871)kt 
froquontly occuis zn -ihe negro 
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mentary condition, for they consist, with the exception of the 
basal one, of the centrom alone They are furnished with 
some small muscles ; one of which^ as I am informed by Pjof. 
Turner, has been expiessly described by Theile as a rudimentary 
repetition of the extensor of the tail, a muscle which is so 
largely developed in many mammals. 

The spinal cord in man extends only as far downwards as the 
last dorsal or first Inmbar vertebra; but a thread-like struc- 
ture (the filum tPA rmnale) mns down the axis of the sacral part 
of the spinal canal, and even along the back of the coccygeal 
bones. The upper part of this filament, as Prof. Turner 
informs me, is undoubtedly homologous with the spinal cord* 
but the lower part apparently consists merely of the pta matei , 
or vascular investing membrane. Even in this case the os 
coccyx may be said to possess a vestige of so important a 
structure as the spinal cord, though no longer enclosed within 
a bony canal The foUowing fact, for which I am also in- 
debted to Prof. Turner, shews how closely the os coccyx corre- 
sponds with the true tail m the lower animals : Tuschka has 
recently discovered at the extremity of the coccygeal bones a 
very peculiar convoluted body, which is continuous with the 
middle sacral artery , and this discovery led Krause and Meyer 
to examine the tail of a monkey (Macacus), and of a cat, in both 
ot which they found a similarly convoluted body, though not at 
the extiemity. 

The reproductive system offers various rudimentary struc- 
tures; but these differ in one important respect from the 
foregoing cases. Here we are not concerned with the vestige of 
a part which does not belong to the species in an efficient state, 
but with a part efficient in the one sex, and represented in the 
other by a mere rudiment. Nevertheless, the occurrence of 
such rudiments is as difficult to explain, on the belief of the 
separate creation of each species, as in the foregoing cases. 
Hereafter I shall have to recur to these rudiments, and shall 
shew that their presence generally depends merely on inheri- 
tance, that is, on parts acquired by one sex having been 
partially transmitted to the other- I will in this place only give 
some instances of such rudiments. It is well known that in the 
males of all mammals, including man, rudimentary mammas 
exist. These m several instances have become well developed, 
and have yielded a copious supply of milk. Their essential 
identity in the two sexes is likewise shewn by their occasional 
sympathetic enlargement in both during an attack of the 


Owen, ^ On the Kature of Limhb/ 1849, p. 114. 
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measles. The ves%cula probtatica^ which has been observed in 
many male mammals, is now nniversally acknowledged to be 
the homologue of the female uterus, together with the corn 
nected passage. It is impossible to read Xieuckart^s able 
description of this organ, and his reasoning, without admitting 
the justness of his conclusion. This is especially clear m the 
case of those mammals in which the true female uterus 
bifurcates, for m the males of these the vesicula hkewise 
bifurcates.®^ Some other rudimentary structures belonging to 
the reproductive system might have been here adduced^® 

The bearing of the three great classes of facts now given is 
xmmistakeable. But it would be superfluous fully to rec^itulate 
the line of argument given m detail m my ^ Origin of Species,' 
The homological construction of the whole frame m the members 
of the same class is intelhgible, if we admit their descent fi’om 
a common progenitor, together with their subsequent adaptation 
to diversified conditions. On any other view, the similarity of 
pattern between the hand of a man or monkey, the foot 
horse, the fiipper of a seal, the wmg of a bat, &o , is uttexly 
inexplicable,®^ It is no scientific explanation to assert that they 
have all been formed on the same ideal plan. With respect to 
development, we can clearly understand, on the principle of 

Lenckart, m Todd's * Cyclop* words) a mere metaphysical prin- 
of Anat.' 184:9-52, vol. iv p. 1415, ciple, namely, the preservation in 
In man this organ is only from its mtegiity of the mammalian 

three to sis: lines in length, but, nature of the ammal In only a 

like so many other ludimentaiy few cases does he discuss rudiments, 

parts, it IS vaizable in development and then only those parts which are 

as well as in other characters, partially ludimentaiy, such as the 

** See, on this subject, Owen, little hoofs of the pig and ox, which 

* Anatomy of Vertebrates,’ vol, iii. do not touch the giound; these he 

pp. &75, 676, 706. shews clearly to be of service to the 

Prof, Bianconi, m a recently animal. It is unfortunate that he 
published woik, illustrated by ad- did not considei such cases as the 
mirable engiavings (‘La Theorie minute teeth, which never cut 
Darwinienne et la creation dite in- thiough the jaw in the ox, or the 
de'pendante,' 1874), endeavouis to mammae of male quadiupeds, or the 
show that homological structures, in wings of certain beetles, existing 
the above and other cases, can be under the soldered wing-covers, or 
fully explained on mechanical pi in- the vestiges of the pistil and stamens 
ciples, in accordance with their uses. in various flowers, and many other 
Ko one has shewn so well, how ad- such cases. Although X gieatly 
mirably such structures are adapted admire Prof. Bianconi's woik, yet 
for their flnal purpose; and this the belief now held by most natui a 1- 
adaptation can, as I believe, be ists seems to me left unshaken, 
explained thiough natuial selection. that homological structures aie in- 
In consideiing the wing of a bat, he explicable on the principle of meie 
brings forward (p. 218) what appeal s adaptation, 
to me (to use Auguste Comte’s 
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variations snpGrvening at a ratlier late embryonic period, and 
being inJientcd at a corresponding peiiod, how it is that the 
embiyos of wonderfully different forms should still retain, mor« 
or less perfectly, the structure of their common progenitor. 
No other explanation has ever been given of the marvellous fact 
that the embryos of a man, dog, seal, bat, reptile, &c , can at first 
hardly be distinguished from each other. In order to understand 
the existence of rudimentary organs, w© have only to suppose 
that a former progenitor possessed the parts m question in a 
perfect state, and that under changed habits of life they became 
greatly reduced, either from simple disuse, or through the natural 
seIection**af those individuals which were least encumbered with 
a superfluous part, aided by the other means previously in- 
dicated- 

Thus we can understand how it has come to pass that man and 
all other vertebrate animals have been constructed on the same 
general model, why they pass through the same early stages ot 
development, and why they retam certain rudiments in common. 
Consequently we ought frankly to admit their community of 
descent; to take any other view, is to admit that our own 
structure, and that of all the animals around us, is a mere snare 
laid to entrap our judgment. This conclusion is greatly 
strengthened, if w© look to the members of the whole animal 
series, and consider the evidence derived from their affinities 
or classification, their geographical distribution and geolo- 
gical succession. It is only our natural prejudice, and that 
arrogance which made our forefathers declare that they were 
descended from demi-gods, which leads us to demur to this 
conclusion. But the time will before long come, when it will be 
thought wonderful that naturalists, who were well acquamted 
with the comparative structure and development of man* and 
other mammals, should have believed that each was the work 
of a separate act of creation. 
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CHAPTEE 11. 

0^* THE Maiskee of BeveiiOpment oe Man eeom sosie 
Lioweb Form 

Variability of body and mind m man — Inheiitance — Causes of variability 
— Laws" of vaiiation tne same in man as m the iowei animals — Direct 
action of the conditions of life — Effects of the inci eased use and disuse 
of pai ts — ^Ai 1 ested development — Reversion — Coi i elated vai lation — 
Rate of inciease — Checks to inciease — Natural selection — Man the most 
dominant animal in the woild — Impoitance of hi& coipoieal structuie— 
The causes whi(‘h have led to his becoming elect — Consequent changei 
of structuie — Deciease in size of the canine teeth — Inci eased size and 
altered shape of the skull — Nakedness — Absence of a tail — Defenceless 
condition of man. 

It is manifest that man is now subject to mncb. variability. 
No two individuals of the same race are quite alike. We may 
compare millions of faces, and each will be distinct. There is 
an equally great amount of diversity in the proportions and 
dimensions of the various parts of the body ; the length of the 
legs being one of the most variable points.-^ Although in some 
quarters of the world an elongated skull, and in other quarters 
a short skull prevails, yet there is great diversity of shape even 
within the limits of the same race, as with the ahorigmes of 
America and South Austraha — the latter a race probably as 
pure and homogeneous in blood, customs, and language as any 
“ m existence"^ — and even with the inhabitants of so conjSned 
an area as the Sandwich Islands ® An emment dentist assures 
me that there is nearly as much diversity in the teeth as in the 
features. The chief arteries so frequently run in abnormal 
courses, that it has been found useful for surgical purposes to 
calculate from 1040 corpses how often each course prevails® 
The muscles are eminently variable; thus those of the foot 
were found by Prof. Turner^ not to be strictly alike m any two 
out of fifty bodies , and in some the deviations were considerable. 


^ ‘ Investigations in Military and 
Anthiopolog Statistics of American 
Soldiers/ by B A Gould, 1869, p. 
256 

2 With respect to the ‘^Cranial 
fbims of the American aboiigines,’^ 
see Dr Aitken Meigs m ‘Pioc. 
Acad. Nat. Sci.’ Philadelphia, May, 
tS68 On the Austiahans, see 


Huxley, in LyelPs ‘ Antiquity of 
Man/ 1863, p. 87 On the Sand- 
wich Islanders, Prof J Wyman, 
^ Obseivations on Crania/ Boston, 

1868, p 18. 

® ‘Anatomy of the Aiteiies/ by 
R, Quain. Preface, vol i 1844 
^ * Transact. Royal Soc Ediiy 
burgh/ vol XXIV pp 17T>, 189 
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He adds, that the power of performmg the appropriate move- 
ments rmost have been modifierl in accordance with the several 
deviations Mr. J. Wood has recorded® the occarrence of 295 
mnscnlar variations in thirty-six subjects, and m another set of 
the same number no less than 558 variations, those occurring on 
l)oth sides of the body being only reckoned as one. In the last 
set, not one body out of the thirty-six was found totally 
wanting m departures from the standard descriptions of the 
muscular system given in anatomical text books A single 
body presented the extraordinary number of twenty-five distinct 
abnormahties. The same muscle sometimes varies m many 
ways: thus Prof. Maoalister describes® no less than twenty 
distinct variations in the palmaris accessor zus 

The famous old anatomist, Wolif,'^ insists that the internal 
viscera are more variable than the external parts : Nulla partis 
cula €st ^usR non alzter et aliter zn alus se haheat hom.zn%hus. PCe 
has even written a treatise on the choice of typical examples of 
the viscera for representation. A discussion on the beau-ideal 
of the liver, lungs, kidneys, <&c , as of the human face divine, 
sounds strange in our ears 

The vai lability or diversity of the mental faculties in men of 
the same race, not to mention the greater differences between 
the men of distinct races, is so notorious that not a word need 
here be said. So it is with the lower animals. All who have 
had charge of menageries admit this fact, and we see it plainly 
m our dogs and other domestic animals Brehm especially 
insists that each individual monkey of those which he kept tame 
in Africa had its own pecuhar disjoosition and temper . he men- 
tions one baboon remarkable for its high intelligence ; and the 
keepers m the Zoological Gardens pointed out to me a monkey, 
belonging to the ISTew Woild division, equally remarkable for 
intelligence. Eengger, also, insists on the diversity in the 
various mental characters of the monkeys of the same species 
which he kept m Paraguay , and this diversity, as he adds, is 
partly innate, and partly the result of the maimer in which they 
have been treated or educated ® 

I have elsewhere® so fully discussed the subject of Inheritance, 
that I need here add hardly anything. A greater number of 

® ‘Pioc Royal Soc ’ 1867, p » Biehm, ‘ Tluerleben/ B i. s 
544; also 1 868, pp 483,524. There 58, 87. Renggei, ‘ Saugethieie von 
iS a pievious paper, 1866, p, 229. Paiaguay,’ s 57. 

® ‘Proc, R. lush Academy/ voi » ‘Variation of Animals and 
r 1868, p. 141, Plants nndti Doinest. cation,' vo3 

^ ‘Act. Acad St, Petersburg/ ii. chap x.x 
I77S, pait u. p. 217 
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facts liaTej been collected with respect to the transmission of the 
most trifling, as well as of the most important characters in 
man^ than in any of the lower animals; though the facts are 
copious enough with respect to the latter. So in regard to 
mental qualities, their transmission is manifest m our dogs, 
horses, and other domestic animals. Besides special tastes and 
habits, general intelhgence, courage, bad and good temper, &c , 
are certainly transmitted. With man we see similar facts in 
almost ewery family; and we now know, through the admirable 
labours of Mr Gal ton, that genius which implies a wonderfully 
complex combination of high faculties, tends to be inherited; 
and, on the other hand, it is too certam that msanity and deteri- 
orated mental powers likewise run in families. 

With respect to the causes of -variabihty, we are m all cases 
Tery ignorant; hut we can see that m man as in the lower 
animals, they stand in some relation to the conditions to which 
each species has been exposed, during several generations. 
Domesticated animals vary more than those in a state of nature ; 
and this is apparently due to the diversified and changing nature 
of the conditions to which they have been subjected. In this 
respect the different races of man resemble domesticated animals, 
and so do the individuals of the same race, when mhahitmg a 
very wide area, like that of America We see the influence of 
diversified conditions m the more civilised nations; for the 
members belongmg to different grades of rank, and following 
different occupations, present a greater range of character than 
do the members of barbarous nations But the uniformity of 
savages has often been exaggerated, and m some cases can hardly 
be said to exist ^ It is, nevertheless, an error to speak of man, 
even if we look only to the conditions to which he has boon 
exposed, as far more domesticated than any other animal. 
Some savage races, such as the Australians, are not exposed to 
more diversified conditions than are many species which have 
a wide range. In another and much more important respect, 
man differs widely from any strictly domesticated animal , for 
his breeding has never long been controlled, either by methodical 
or unconscious selection, ISlo race or body of men has been so 


^ Hei^i-iitary Genius * an In- 
quiry into itz Laws and Conse- 
quences,’ 1869. 

Mr, Bates remarks The IMatu- 
ralist on the Amazons/ 1863, vol. ii. 
P 159), with lespect to the Indians 
of the same South Ameiican tube, 
^ no two of them weie at all oiraiiar 
^ in the shape of the head , on-* 


man had an oval visag’e with fine 
features, and another was quite 
“ Mongolian in bieadth and pro- 
mmence of cheek, spiead of nos- 
“ tills, and obliquity of eyes/’ 

Blumenbach, ^ Treatises on An- 
thropolog.’ Eng. translau, ISJS, p 
205. 
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completely siibjngated by other men, as that certain individuals 
fshonld be preserved, and thus unconsciously selected, from some- 
how excelling in utility to their masters. Kor have certam 
male and female individuals been intentionally picked out and 
matched, except in the well-known case of the Prussian grena - 
diers : and in this case man obeyed, as might have been ex- 
pected, the law of methodical selection ; for it is asserted that 
many tall men were reared in the villages inhabited by the 
grenadiers and their tall wives. In Sparta, also, a form of selec- 
tion was followed, for it was enacted that all children should be 
examined shortly after birth; the well-formed and vigorous 
being preserved, the others left to perish.^® 

If we consider all the races of man as formmg a single species, 
his range is enormous ; but some separate races, as the Americans 
and Polynesians, have very wide ranges. It is a well-known 
law that widely-ranging species are much more variable than 
species with restricted ranges ; and the variability of man may 
with more truth be compared with that of widely-rangmg species, 
than with that of domesticated animals. 

Not only does variabihty appear to bo induced in man and 
the lower animals by the same general causes, but in both the 
same parts of the body are affected in a closely analogous 
manner. This, has been proved m such full detail by Godron and 


Mitford’s ^History of Gieece/ 
vol i. p 282. It appears also fiom 
a passage m Xenophon^s 'Memoia- 
bilia/ B. 11 . 4 (to which my atten- 
tion has been called by the Rev. 
J. N. Hoare), that it was a well 
recognised piinciple with the Greeks, 
that mea ought to select their wives 
with a view to the health and 


vigour of their childien. The Gie- 
cian poet, Theogms, who lived 550 
B c., oleaily saw how important 
selection, if carefully applied, would 
be foi the impiovement of mankind. 
He saw, likewise, that wealth often 
checks the proper action of serua] 
selection. He thus writes : 


** With kine and horses, Kurnus I we pi oceed 
By reasonable rules, and choose a bleed 
For profit and increase, at any puce ; 

Of a sound stock, without defect or vice. 

But, in the daily matches that we make, 

The piice is eveiythmg, for money’s sake, 

Men marry : women ai e in mai riage given 
The churl or luffian, that in wealth has thriven, 
May match his offspring with the proudest race . 
Thus everything is mix’d, noble and base I 
If then in outwaid manner, form, and mind. 

You find us a degraded, motley kind, 

Wonder no moie, my fiiend I the cause is plain, 
And to lament the consequence is vain 
(The Woiks of J. Hookham Freie, voL ii. 1872, p. 334,^ 
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Qiiatrefages, that I need here only refer to their 'works.^'* Mon- 
Ktroeities, which graduate into slight variations, are likewise so 
similar in man and the lower animals, that the same classification 
and the same terms can be used for both, as has been shewn by 
Isidore Geofir oy St -Hilaire In my work on the variation of 
domestic animals, I have attempted to arrange in a rude fashion 
the laws of variation under the foilowmg heads : — The direct and 
definite action of changed conditions, as exhibited by all or nearly 
all the individuals of the same species, varying in the same manner 
under the same circumstances. The efiects of the long-continued 
use or disuse of parts. The cohesion of homologous parts The 
variability of multiple parts Compensation of growth ; but of 
this law I have found no good instance in the case of man. The 
effects of the mechanical pressure of one part on another ; as of 
the pelvis on the cranium of the infant in the womb. Arrests of 
development, leadmg to the diminution or suppression of parts. 
The reappearance of long-lost characters through reversion. 
And lastly, correlated variation. All these so-called laws apply 
equally to man and the lower animals , and most of them even 
to plants. It would be superfluous here to discuss all of them 
but several are so important, that they must be treated at con- 
siderable length. 

2Jhe direct and definite action of changed conditions — This is a 
most perplexing subject. It cannot be denied that changed con- 
ditions produce some, and occasionally a considerable effect, on 
organisms of all kinds ; and it seems at first probable that if 
sufScient time were allowed this would be the mvariable result. 
But 1 have failed to obtain clear evidence in favour of this con- 
clusion , and valid reasons may be urged on the other side, at 
least as far as the innumerable structures are concerned, which 
are adapted for special ends There can, however, be no doubt 
that changed conditions induce an almost mdefinite amount of 
fluctuating variability, by which the whole orgamsation is rend- 
ered in some degree plastic. 

In the United States, above 1,000,000 soldiers, who served in 
the late war, were measured, and the States in which they were 

Godion, *De TEsp^ce/ 1859, I hare fully discussed these 

tcru 11 livre 3. Quati efages, * Unite laws m my ‘ Variation of Animals 
de PEspfece Humame/ 1861 Also and Plants undei Domestication,* 
Lectures on Anthropology, giren m voL ii chap xxii. and xxiu M J. 
the ‘ Eevue des Cours Scientifiques,* P. Durand has lately (1868) pub- 
1866—1868 lished a valuable essay ‘ De I’ln- 

** ‘Hist. G^n. sti Part, des Ano- fiuence des Milieux,* &c. He lays 
inalies de rOrganisation,* in three much stress, in the case of pi art on 
rolames, tom. i. 1832. the natnie of the soil. 
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bom and reared were recorded.^^ From tMs astonisMng miinbor 
of observatxons it is proved that local inSnences of some Mnci 
act directly on stature ; and we furtlaer learn that the State 
where the physical growth has in great measure taken place ^ 
and the State of birth, which indicates the ancestry, seem to 
exert a marked influence on the stature For instance, it i» 
estabhshed, that residence in the Western States, during the 
years of growth, tends to produce increase of stature ” On the 
other hand, it is certain that with sailors, their life delays growth, 
as shewn by the great dilference between the statures of soldiers 
and sailors at the ages of seventeen and eighteen years Mr* B. 
A. Gould endeavoured to asceitam the nature of the influences 
which thus act on stature , but he arrived only at negative results, 
namely, that they did not relate to climate, the elevation of the 
land, soil, nor even in any controlling degree to the abundance 
or the need of the comforts of life. This latter conclusion is 
directly opposed to that arrived at by YiUerme, from the statistics 
of the height of the conscripts in different parts of Fiance. When 
we compare the differences in stature between the Polynesian 
chiefs and the lower orders wxthm the same islands, or between 
the inhabitants of the fertile volcanic and low barren coral islands 
of the same ocean,^^ or again between the jd’uegians on the eastern 
and western shores of their country, where the means of subsis- 
tence are very different, it is scarcely possible to avoid the con- 
clusion that better food and greater comfort do influence stature* 
But the preceding statements shew how difficult it is to arrive 
at any precise result. Dr Beddoe has lately proved that, with 
the inhabitants of Britain, residence in towns and certain occupa- 
tions have a deteriorating influence on height , and he infers that 
the result is to a certam extent inherited, as is likewise the case 
in the United States Dr. Beddoe further believes that wherever 
a race attains its maximum of physical development, rises 
“^highest in energy and moral vigour.^" 

Whether external conditions produce any other direct effect 
on man is not known. It might have been expected that dif- 
ferences of climate would have had a marked mfluenee, in as much 
as the lungs and kidneys are brought into activity under a low 

^ Investigations m Military and 289. Theie is also a remarkable 
Antbrop Statistics,' &;c. 1869, by difference in appearance between 
B A. Qonld, p 93, 107, 126, 131, tbe closely-allied Hindoos inbabiting 

tbe Upper Ganges and Bengal ; see 
For the Polynesians, see Piich- Elphinstone's ‘Histoiy of India," voL 
ard's ^ Physical Hi^t of Mankind,' 1 . p 324. 

toL V. 1847, p 145, 283. Also * Mem 011 Anthropolog. Soc 

GodroHj ‘De TEsp^ce/ tom. ii. p vol iu 1867-69, pp. 06 1, 565^ 567. 
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tamperat-ore, and the liver and sMn under a liigli one.® It wafi 
formerly ihoiiglit that the colour of the skm and the character 
of the hair were determined by light or heat; and although it 
can hardly be denied that some effect is thus produced, almost 
all observers now agree that the effect has been very small, even 
after exposure during many ages. But this subject will be more 
properly discussed when we treat of the different races of man- 
kind. With our domestic animals there are grounds for 
believing that cold and damp directly affect the growth of tne 
hair ; but I have not met with any evidence on this head in the 
case of man. 

JBffeots of the increased Use and Disuse of Parts. — ^It is well 
known that use strengthens the muscles in the individual, and 
complete disuse, or the destruction of the proper nerve, weakens 
them. When the eye is destroyed, the optic nerve often becomes 
atrophied. When an artery is tied, the lateral channels increase 
not only in diameter, but in the thickness and strength of their 
coats. When one Mdney ceases to act from disease, the other 
increases in size, and does double work. Bones increase not 
only in thickness, but xu length, from carrying a greater weight.^^ 
Different occupations, habitually followed, lead to changed 
proportions in various parts of the hody. Thus it was ascertained 
by the United States Commission ^ that the legs of the sailors 
employed in the late war were longer by 0*217 of an inch than 
those of the soldiers, though the sailors were on an average 
shorter men ; whilst their arms were shorter by 1 09 of an inch^ 
and therefore, out of proportion, shorter in relation to their 
lesser height. This shortness of the arms is apparently due to 
their greater use, and is an unexpected result • but sailors 
chiefly use their arms in pulling, and not in supporting weights 
With sailors, the girth of the neck and the depth of the instep 
are greater, whilst the circumference of the chest, waist, and 
hips is less, than m soldiers. 

Whether the several foregoing modifications would become 
hereditary, if the same habits of life were followed during many 
generations, is not known, but it is probable. Bengger ^ attri- 
butes the thm legs and thick arms of the Payaguas Indians to 

Dr Biakenrid^e, ^Tlieoiy of Dr. Jaeger, “Ueber das Langen- 
Daathesis,* ^Medaoal Times,’ June 19 wach&thum der Knochen,” ^Jena- 
and July 17, 1869. ischen ZeitschiifV B. t. Heft i. 

I have given authorities for ‘Investigations/ &c By B A. 

these several statements in mj Gould, 1869,"p 288. 

‘Variation of Animals under Do- ‘ Saugethiere von 

mestication,* voL ii. pp, 297-300. 1830, s 4. 
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Miccessive generations having passed nearly their whole lives in 
canoes, with their lower extremities motionless. Other writers 
have come to a similar conclusion in analogous cases According 
to Cranz,^ who lived for a long time with the Esquimaux, '' the 
natives believe that ingenuity and dexterity in seal-catching 
(their highest art and virtue) is hereditary , there is really 
something in it, for the son of a celebrated seal-catcher will 
distinguish himself, though he lost his father m childhood.^" 
But in this case it is mental aptitude, quite as much as bodily 
structure, which appears to be inherited. It is asserted that 
the hands of English labourers are at birth larger than those of 
the gentry.^ From the correlation which exists, at least in 
some cases,^® between the development of the extremities and of 
the jaws, it is possible that in those classes which do not labour 
much with their hands and feet, the jaws would be reduced in 
size from this cause. That they are generally smaller in refined 
and civihsed men than m hard-working men or savages, is certain. 
But with savages, as Mr. Herbert Spencer ^ has remarked, the 
greater use of the jaws in chewing coarse, uncooked food, would 
act in a direct manner on the’ masticatory muscles, and on the 
hones to which they are attached. In mfants, long before birth, 
the skin on the soles of the feet is thicker than on any other part 
of the body;^® and it can hardly be doubted that this is due 
to the inherited effects of pressure during a long series of 
generations. 

It is famihar to every one that watchmakers and engravers 
are liable to be short-sighted, whilst men living much out of 
doors, and especially savages, are generally long-sighted.^^ Short- 
sight and long-sight certamly tend to be inherited^ The 
inferiority of Europeans, in comparison with savages, in eye- 
sight and in the other senses, is no doubt the accumulated and 
transmitted effect of lessened use during many generations ; for 
Eengger®^ states that he has repeatedly observed Europeans, 


^History of Greenland,* 
translat 1767, vol. i- p. 230. 

^ Intel marriaare.* By Alex. 

Walker, 1838, p. 377. 

*The Vaiiation of Animals 
under Domestication, vol i, p. 173. 

^ ‘Principles of Biology,* vol i 
p, 455 

Paget, ‘ Lectnies on Surgical 
Pathology,’ vol ii 1853, p. 209 

It IS a singular and unex- 
pected fact that sailois are inferior 
to landsmen in tjheir mean distanoe 
of distinct vision* Dr. B. A. Gould 


(‘Sanitaiy Memoiis of the War of 
the Rebellion,* 1869, p. 530), has 
proved this to be the case ; and he 
accounts for it by the oidinaiy 
range of vision m sailois being “re- 
“ stiicted to the length of the vessel 
“ and the height of the masts ” 

^The Variation of Animals 
under Domestication,’ voi i. p. 8 
‘Saugethieie von Paraguay,* 
s 8, 10. I have had good oppoituni- 
ties for observing the extraordinai y 
power of eyesight in the Fuegians 
{See also Lawrence Lectures on 
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who had been brought up and spent their whole lives with the 
wild Indians, who nevertheless did not equal them m the sharp- 
ness of their senses. The same natnrahst observes that the 
cavities in the skull for the reception of the several sense-oi^gans 
are larger in the American aborigines than m Europeans , and 
rhis probably indicates a corresponding difference in the dimen- 
sions of the organs themselves. Elnmenbach has also remarked 
on the large size of the nasal cavities in the skulls of the 
American aborigines, and connects this fact with their remarkably 
acute power of smell. The Mongohans of the plains of ISTorthern 
Asia, according to Pallas, have wonderfully perfect senses , and 
Prichard believes that the great breadth of their skulls across 
the zygomas follows from their highly-developed sense-organs 
The Quechua Indians inhabit the lofty plateaux of Peru ; and 
Alcide d^Orbigny states*^ that, from continually breathing a 
highly rarefied atmosphere, they have acquired chests and lungs 
of extraordmary dimensions The cells, also, of the lungs aro 
larger and more numerous than in Europeans These observa- 
tions have been doubted , but Mr D Forbes carefully measured 
many Ayirraras, an allied race, living at the height of between 
10,000 and 15,000 feet . and he informs me that they 
differ conspicuously from the men of all other races seen by him 
in the circumference and length of their bodies. In his table of 
measurements, the stature of each man is taken at 1000, and the 
other measurements are reduced to this standard. It is here 
seen that the extended arms of the Aymaras are shorter than 
those of Europeans, and much shorter than those of ISTegroes. 
The legs are likewise shorter ; and they present this remarkable 
peculiarity, that m every Aymara measured, the femux is actually 
shorter than the tibia. On an average, the length of the femur 
to that of the tibia is as 211 to 262 , whilst in two Europeans, 
measured at the same time, the femora to the tibise were as 2M 
to 230, and in three Negroes as 268 to 241. The humerus is 
likewise shorter relatively to the forearm This shortening of 
that part of the hmb which is nearest to the body, appears to be, 
as suggested to me by -Mr Forbes, a case of compensation in 


Physiology,’ &c , 1822, p. 404) on 
this samo subject H, Giiaud-Teulon 
has recently collected Revue des 
C?ours Scientifiques,’ 1870, p 625) 
a large and val uable body of evidence 
proving that the cause of short- 
sight, ‘‘ tef travazl assidu^ de 

Prichard, ‘ Phys Hist of Man- 
kind/ on the aiitiionty of Blumen- 


bach, vol 1 . 1851, p. 311, lor the 
sMtement by Fallas, vol. iv, 1844, 
407. 

Quoted by Pilchard, * Re- 
seal ches into the Phys. Hist, of Man- 
kind/ vol V. p. 463. 

Mr. Foibes’ valuable paper if 
now published in the ‘ Journal of 
the Ethnological Soc. of London, 
new series, vol. ii 1870, p. 1S3. 
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xelatioB with the greatly increased length of the trunk. The 
Aymaras present sonae other singular points of structure, for 
instance, the very small projection of the heel. 

These men are so thoroughly acclimatised to their cold and 
lofty abode, that when formerly carried down by the Spaniards 
to the low eastern plains, and when now tempted down by high 
wages to the gold-washings, they suffer a frightful rate of mor- 
tahty, Nevertheless Mr I"oxbes found a few pure families 
which had survived during two generations : and he observed that 
they still mherited their characteristic peculiarities But it was 
manifest, even without measurement, that these peculiarities 
had all decreased ; and on measurement, their bodies were found 
not to be so much elongated as those of the men on the high 
plateau , whilst their femora had become somewhat lengthened, 
as had their tibiss, although in a less degree. The actual 
measurements may be seen by consulting Mr Forbeses memoir. 
From these observations, there can, I think, be no doubt that 
residence during many generations at a great elevation tends, 
both directly and indirectly, to induce inherited modifications 
m the proportions of the body 

Although man may not have been much modified during 
the latter stages of his existence through the increased or de- 
creased use of parts, the facts now given shew that his liabihty in 
this respect has not been lost ; and we positively know that the 
same law holds good with the lower ammals. Consequently we 
may mfer that when at a remote epoch the progenitors of man 
were m a transitional state, and were changing from quadrupeds 
into bipeds, natural selection would probably have been greatly 
aided by the inherited eJffects of the increased ox dimmished use 
of the different parts of the body. 

Arrests of Development , — There is a difference between arrested 
development and arrested growth, for parts in the former state 
contmue to grow whilst still retaining their early condition. 
Yarious monstrosities come under this head; and some, as a 
cleft-palate, are kno'wn to be occasionally inherited. It will 
sulfice for our purpose to refer to the arrested brain-development 
of microcephalous idiots, as described m Yogt^s memoir^® 
Their skulls are smaller, and the convolutions of the brain 
are less complex than m normal men. The frontal sinus, or the 

3s Pj. Wilckens (• landwii th- regions, have their fiames modified 
schaft. Wocbenblatt,' JNo 10, 1869) ‘Memoiie 6>ui les Microci^- 

has lately published an interesting phales,’ 1867, pp 50, 125, 169, 171, 
Essay shewing how dome&tie am 184-198. 
naals, which lx\e in mountainous 
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projection over tlio eye-brows, is largely deTeloped, and tiie jaws 
are prognathous to an effrayani^^ degree, so that these idiots 
somewhat resemble the lower types of mankind. Their in- 
telligence, and most of their mental faculties, are extremely 
feeble. They cannot acquire the power of si3eech, and are 
wholly incapable of prolonged attention, but are much given to 
imitation. They are strong and remarkably active, continually 
gamboling and jumping about, and making grimaces. They 
often ascend stairs on all-fours; and are curiously fond of 
climlmg up furmture or trees. We are thus reminded of the 
delight shewn by almost all boys in climbing trees, and this 
again reminds us how lambs and kids, originally alpine animals, 
delight to frisk on any hillock, however small Idiots also 
resemble the lower animals m some other respects ; thus several 
cases are recorded of their carefully smelling every mouthful of 
food before eatmg it. One idiot is described as often using his 
mouth in aid of his hands, whilst hunting for hce. They are 
often filthy in their habits, and have no sense of decency ; and 
several cases have been pubhshed of their bodies being re- 
markably hairy 


Beversion . — ^Many of the cases to be hero given, might have 
been mtroduced under the last heading. When a structure 
is arrested in its development, but still continues growing, 
until it closely resembles a corresponding structure in some 
lower and adult member of the same group, it may in one sense 
be considered as a case of reversion. The lower members in a 
group give us some idea how the common progenitor was 
probably constructed ; and it is hardly credible that a complex 
part, arrested at an early phase of embryomc development, should 
go on growing so as ultimately to perform its proper function, 
unless it had acquired such power during some earlier state of 
existence, when the present exceptional or arrested structure 
was normaL The simple bram of a microcephalous idiot, in as 
far as it resembles that of an ape, may in this sense be said to 
offer a case of reversion.^® There ai e other cases which come 


Prof* Laycock sums up the 
character of brute-hke idiots by 
calling them therotd , ‘Journal of 
Mental Science,* 1863. Di. 

Scott (‘The Deaf and Dumb,* 2nd 
edit , 1870, p. 10) has often ob- 
serred the imbecile smelling their 
food. See, on this same subject, 
and on the haiimess of idiots, Di. 
M&ndsky, ‘ Body and Mind/ 1870, 


pp. 46-51. Pinel has also given a 
sti iking cabe of hairmetss in an 
idiot. 

In my ‘ Variation of Animals 
under Domestication * (vol. ii p. 57), 
1 attiibuted the not very laie cases 
of supei numeiary mammse in women 
to reversion. I was led to this as a 
probable conclusion, by the additional 
mammse being gencr.vlly pinoed 
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more strictly Tinder onr present head of reYersion. Cortam 
striictxLreSj regularly occnrring in the lower members of the gronp 


symmatrically on the bieast; and 
moie e&peciaily fiom one case, in 
which a single efficient mamma 
occuiied in the inguinal legion of 
a woman, the daughtei* of another 
woman with supernumerary mam- 
mae. But 1 now find (see, foi in- 
stance, Pi of. Pieyei, ‘ Der Kampf 
um das Dasein,” 1869, s 45) that 
inammm erraticm occur in otner 
situations, as on the back, in the 
aimpit, and on the thigh ; the 
mammal in this lattei instance 
having given so much milk that the 
child was thus nouiished The pro- 
oability that the additional mammae 
are due to reversion is thus much 
weakened, neveitheless, it still 
seems to me piobable, because two 
pairs aie often found symmetiically 
on the bieast , and of this I myself 
have received mfoimation in several 
cases. It IS well known that some 
Lemurs normally have two pans of 
mammae on the breast Five cases 
have been recoided of the presence 
of more than a pan of mammae (of 
course rudimentary) in the male 
sex of mankind; see ^Journal of 
Anat and Physiology,’ 1872, p. 56, 
foi a case given by Dr. Handyside, 
m which two bi others exhibited 
this peculiarity , see also a paper by 
Di Bartels, in ^Reichert’s and du 
Bois Raymond’s Archxv 1872, p 
304. In one of the cases alluded to 
by Dr Bartels, a man boie five 
mammae, one being medial and 
placed above the navel; Meckel 
von Hemsbach thinks that this 
latter case is illustrated by a 
medial mamma occurring m certain 
Cheiroptera. On the whole, we may 
well doubt if additional mamiufie 
would ever have been developed in 
both sexes of mankind, had not his 
eaiiy piogenitois been provided with 
more than a single pan. 

In the above work (vol ri p. 12), 

I also attributed, though with much 
hesitation, the freouent ca^es of 


polydactyhsm in men and various 
animals to reversion. I was paitiy 
led to this through Prof. Owen’s 
statement, that some of the Iclith^- 
opterygia possess more than five 
digits, and therefore, as I supposed, 
had retained a primordial condition ; 
but Prof Gegenbaur (^Jenaischen 
Zeitschnft,’ B. v. Heft 3, s. 341), 
disputes Owen’s conclusion On the 
other hand, according to the opinion 
lately advanced by Di Gunthei, on 
the paddle of Ceratodus, which is 
provided with articulated bony lays 
on both sides of a cential chain ot 
bones, there seems no great difHcuif y 
m admitting that six or moie digits 
on one side, oi on both sides, might 
reappear through reversion. I am 
mfoimed by Dr. Zouteveen that 
there is a case on record of a man 
having twenty-four fingers and 
twenty-four toes ! I was chiefly led 
to the conclusion that the presence 
of supernumei ary digits might be due 
to reversion from the fact that such 
digits, not only aie stiongly in- 
heiited, but, as I then believed, had 
the power of legrowth after ampu- 
tation, like the normal digits of the 
lower vertebrata But I have ex- 
plained in the Second Edition of my 
Variation under Domestication why 
I now place little reliance on the 
recoided cases of such regrowth. 
Nevertheless it deserves notice, in 
as much as ai rested development 
and level bion are intimately related 
processes ; that various structures 
in an embryonic or arrested con- 
dition, such as a cleft p^ilato, bifid 
uterus, &c , are frequently accom- 
panied by polydactyhsm. This has 
been strongly insisted on by Meckel 
and Isidore Geofl5roy St.-Hilaire, But 
at present it is the safest course to 
give up altogether the idea that 
there is any relation between the 
development of supernumerary di- 
gits and reversion to some lowly 
crganised progeni-^or of man. 
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to winch man belongs^ occasionally’^ make their appearance in 
iiim, though not found in the normal human embryo; or^ if 
noimally present in the human embryo, they become abnormally 
deyeloped, althongh in a manner which is normal in the lower 
members of the group. These lemaiks will be rendered clearer 
by the following illustrations. 

In various mammals the uterus graduates from a double 
organ with two distinct orifices and two passages, as in the 
marsupials, into a single organ, which is in no way double 
except from having a shght internal fold, as in the higher apes 
and man The rodents exhibit a perfect series of gxadations 
between these two extreme states. In all mammals the uterus 
IS develojped from two simple primitive tubes, the inferior 
portions of which form the cornua ; and it is in the words of 
Dr Parre, “ by the coalescence of the two cornua at their lower 
extremities that the body of the uterus is formed in man; 
while in those ammals in which no middle poition or body 
exists, the cornua remain unumted As the development of 
the uterus proceeds, the two cornua become gradually shorter, 
until at length they are lost, or, as it were, absorbed into the 
body of the uterus.” The angles of the uterus are still 
produced into cornua, even in animals as high up in the scale as 
the lower apes and lemurs. 

Now m women, anomalous cases aie not very infrequent, in 
which the mature uterus is furnished with cornua, or is partially- 
divided into two organs; and such cases, according to Owen, 
I'ejieat ^‘'the grade of concentrative development,’^ attained by 
certam rodents. Here perhaps we have an instance of a simple 
arrest of embryonic development, with subsequent growth and 
perfect fimctional development ; for either side of the partially 
double uterus is capable of performing the proper office of 
gestation. In other and rarer cases, two distinct uterine cavities 
are formed, each having its proper orifice and passage No such 
stage is passed through during the ordinary development of the 
embryo ; and it is difficult to behe\ e, though perhaps not im- 
possible, that the two simple, minute, primitive tubes should 
xnow how (if such an expression may be used) to grow mto two 


See Di. A Fane’s weh-kno-wn brates/ yoI, m., 1868, p. 687. Pro- 
aiticle m the ‘Cyclopaedia of Ana- fessor Turner in ‘Edinburgh Heix- 
tomy and Fhysiojogy,’ voL t. 1859, Journal/ February 1865 
, 642;. O^en, ‘Anatomy of Voi’to- 
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distinct Titeri, eacli witli a well-constrncted orifice and passage, 
and each furnished with niimerons nnisoles, neryes, glands and 
vessels, if they had not formerly passed through a similar course 
of development, as in the case of existing marsupials. hTo one 
will pretend that so peifect a strncture as the abnormal double 
uterus in woman could be the result of mere chance. But the 
principle of reversion, by which a long-lost structure is called 
back mto existence, might serve as the guide for its full develop- 
ment, even after the lapse of an enormous mterval of time. 

Professor Canestrini, after discussing the foregoing and various 
analogous cases, arrives at the same conclusion as that just 
given. He adduces another instance, in the case of the malar 
honef which, m some of the Quadrumana and other mammals, 
normally consists of two portions This is its condition in the 
human foetus when two months old, and through arrested develop- 
ment, it sometimes remains thus m man when adult, more 
especially m the lower prognathous races. Hence Canestrini 
concludes that some ancient progenitor of man must have had 
this bone normally divided into two portions, which afterwards 
became fused together In man the frontal bone consists of a 
smgle piece, but in the embryo, and m children, and in almost 
all the lower mammals, it consists of two pieces separated by a 
distinct suture. This suture occasionally persists more or less 
distinctly m man after maturity , and more frequently in ancient 
than in recent crama, especially, as Canestrim has observed, in 
those exhumed from the Drift, and belonging to the brachyce-* 
phalic typo. Here again he comes to the same conclusion as in 
the analogous case of the malar bones In this, and other instances 
presently to be given, the cause of ancient races approaching the 
lower animals in certain chaiacteis more frequently than do the 
modern races, appears to be, that the latter stand at a somewhat 


‘ Annizario della Soc d«i Natu- 
ralisti ID Modena/ 1867, p 83 
Pi of Canestum gives extiacts on 
tins subject from vai lous authoi ities 
laurillard remarks, that as he has 
found a complete similarity in the 
form, pioportions, and connection of 
the two malar bones in seveial 
human subjects and in certain apes, 
he cannot consider this disposition 
of the parts as simply accidental. 
Another paper on this same anomaly 
has been published by Di Saviotti 
In the ‘ Gazzetta delle Chniche/ 
Turin, 1871, wheie he says that 
traces ef the division may be de- 


tected in about two per cent, of 
adult skulls, he also lemarks that 
it moie fiequently occuis m pio™ 
gnathous skulls, not of the Aryan 
race, than in otheis See also G. 
Delorenzi on the same subject ; ‘Tie 
nuovi casi d'anomalia delPosso, 
malaie,’ Toiino, 1872. Also, J). 
Moiselli, ‘ Sopra una raia anomalia 
deir Obso malaie,' Modena, 1872. 
Still more recently Gmber has 
written a pamphlet on the division 
of this bone 1 give these references 
because a reviewer, without any 
grounds or scruples, has thrown 
doubts or my statements. 
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greater distance in the long line of descent from their early semi- 
human progenitors. 

Various other anomalies in man^ more or less analogous to the 
foregoing, haTe been advanced by different authors, as cases of 
reversion; but these seem not a little doubtful, for we have to 
descend extremely low in the mammahan series, before we find 
such structures normally present.^ 

In man, the canine teeth are perfectly efficient instruments for 
mastication. But their true camne character, as Owen^^ re- 
marks, '' is indicated by the conical form of the crown, which 
** terminates m an obtuse point, is convex outward and fiat or 
sub-concave within, at the base of which surface there is a 
feeble prominence. The conical form is best expressed in the 
Melaman races, especially the Australian. The canine is more 
deeply implanted, and by a stronger fang than the incisors.^" 
Nevertheless, this tooth no longer serves man as a special weapon 
for tearing his enemies or prey ; it may, therefore, as far as its 
proper function is concerned, he considered as rudimentary. In 
every large collection of human skulls some may be found, as 
Hackel^ observes, with the canine teeth projecting considerably 
beyond the others m the same manner as in the anthropomorphous 
apes, but in a less degree. In these cases, open spaces between 
the teeth in the one jaw are left for the reception of the canmes 
of the opposite jaw. An interspace of this kind in a Elaffir 
skull, figured by Wagner, is surprisingly wide.*** Considering 
how few are the ancient skulls which have been exammed, 
compared to recent skulls, it is an interesting fact that in at 
least three cases the canmes project largely ; and m the Nauletto 
jaw they are spoken of as enormous 

A whole senes of cases is gireix if in any way serviceable, for in- 
by Isid, Oeofiioy St«-Hilane, * Hist. stance, in shortening and simplifying 
des Anomalies,’ tom. 111 . p. 437. the course of development? And 
A leviewer Jomnal of Anat. and again, why should not injurious ab- 
Physiology,’ 1871, p. 366) blames noimahties, such as atiophied or hy- 
me much for not having discussed pertiophied paits, which have no 
the numerous cases, which have 1 elation to a former state of exist- 
been recorded, of various parts ar** ence, occur at an eai’ly period, as 
rested in their development. He well as during maturity ? 
says that, accoiding to my theory, ‘Anatomy of Veitebrates,* voL 

“ every transient condition of an m. 1868, p. 323. 

“ organ, during its development, is **3 < Generelle Moiphologie,’ 1866, 

“ not only a means to an end, but B. li s civ, 

“ once was an end m itself.” This ^4 Call Vogt’s ‘Lectures on Man,’ 
does not seem to me necessarily to Eng. tianslat. 1864, p, 151. 
hold good Why should not vaiia- 45 Carter Blake, on a jaw 
tions occur during an early period fiom La Kaulette, ‘ Anthropolog. 
of development, having no relation Review,’ 1867, p 295. Schaaff- 
bO reversion; yet sucn variations hausen, ihid 1868, p. 426, 
might bo preserved and accumulated. 
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Of the antbropomorphoxis apes the males alone have thehr 
canmes folly developed ; but in the female gorilla^ and in a less 
degree in the female orang, these teeth project considerably 
beyond the others; therefore the fact^ of which I have been 
assured, that women sometimes have considerably projecting 
canmes, is no serious objection to the belief that their occasional 
great development m man is a case of reversion to an ape-hhe 
progenitor. He who rejects with scorn the behef that the shape 
of his own canines, and their occasional great development in 
other men, are due to our early forefathers having been pro- 
vided with these formidable weapons, will probably reveal, by 
sneermg, the line of his descent. For though he no longer 
intends, nor has the power, to use these teeth as weapons, he will 
unconsciously retract his snarling muscles’" (thus named by 
Sir 0 Bell),^® so as to expose them ready for action, hke a dog 
prepared to fight. 

Many muscles are occasionally developed in man, which are 
proper to the Quadrumana or other mammals Professor 
Vlacovich"^^ examined forty male subjects, and found a muscle, 
called by him the ischio-pubic, in nmeteen of them ; in three 
others there was a ligament which represented this muscle; and 
in the remammg eighteen no trace of it. In only two out of 
thirty female subjects was this muscle developed on both sides, 
hut in three others the rudimentary ligament was present. This 
muscle, therefore, appears to he much more common in the 
male than in the female sex ; and on the behef in the descent 
of man from some lower form, the fact is intelbgible ; for it 
has been detected in several of the lower animals, and in all 
of these it serves exclusively to aid the male m the act of 
leproduction. 

Mr. J. Wood, in his valuable series of papers,^® has minutely 
described a vast number of muscular variations m man, which 
resemble normal structures in the lower animals. The muscles 


** ‘The Anatomy of Expression,' 
1844, pp. 110, 131, 

Quoted by Pi of. Canestrmi zn 
the ‘Annuario,' &c., 1867, p. 90. 

These papers deseive caieful 
study by any one who desiies to 
learn how fiequently oui muscles 
vary, and in varying come to re- 
semble those of the Quadiumana. 
The following leferences i elate to 
the few points touched on in my 
text : ‘ Proc Royal Soc. vol. xiv. 
1865, pp. 379-3845 vol xv. 1866, 


pp 241, 242; voLxv. 1867, p 544; 
vol. XVI 1868, p. 524, I may here 
add that Dr. Murie and Mr. St. 
Geoige Mivart have shewn in their 
Memoir on the Lemuroidea Tx'an- 
sact. Zoolog. Soc/ vol. vii. 1869, 
p. 96), how extiaordinaiily variable 
some of the muscles are in these 
animals, the lowest members of the 
Primates. Gradations, also, in the 
muscles leading to stiuctuies found 
in animals still lower in the scaie, 
•are numerous in the Lemuroidea, 
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'wMch. closely resemble those regnlarly present in our nearest 
allies, the Q-aadriimana, are too numerous to be here eyen 
specified. In a single male subject, having a strong bodily 
frame, and well-formed skull, no less than seven muscular varia- 
tions were observed, all of which plainly represented muscles 
proper to various kmds of apes This man, for instance, had on 
both sides of his neck a true and powerful levator claviculoeP 
such as IS found in ail kmds of apes, and which is said to occur 
in about one out of sixty human subjects Again, this man 
had a special abductor of the metatarsal bone of the fifth 
digit, such as Professor Huxley and Mr Plower have shewn 
to exist umformly in the higher and lower apes.” I will give 
only two additional cases; the acromio-basilar muscle is found 
in all mammals below man, and seems to be correlated with a 
quadrupedal gait,^ and it occurs in about one out of sixty 
human subjects. In the lower extremities Mr. Bradley found 
an abductor ossis metatarsi quintz in both feet of man , this muscle 
had not up to that time been recorded in mankind, but is 
always present in the anthropomorphous apes. The muscles of 
the hands and arms — parts which are so eminently characteristic 
of man —are extremely liable to vary, so as to resemble the 
corresponding muscles in the lower ammals Such resem- 
blances are either perfect or imperfect, yet in the latter case 
they are manifestly of a transitional nature. Certam variations 
are moie common in man, and others in woman, without our 
being able to assign any reason Mr. Wood, after describing 
numerous variations, makes the following pregnant remark. 
Kotable departures from the oidinary tyjDe of the muscular 
structures run in grooves or directions, which must be taken 
to indicate some unknown factor, of much importance to a 
comprehensive knowledge of general and scientific anatomy 


Sef^ also Pi of Macalister in 
^ Proc R Insli Academy,* voL x. 
1868, p 124 

Mr Champneys in ‘Journal of 
Anat and Phys ' I^or , 1871, p 178 

‘Journal of Ana.t, and Phys/ 
May, 1872, p 421. 

Pi of hlacahster (ibid. p. 121) 
has tabulated his observations, and 
finds that muscular abnormalities 
aie most fi eqnent m the foi e-arms, 
secondly, m the face, thiidly, m the 
foot, &c 

The Rev Di, Haughton, aftei 
giving (‘ Pi oc R. Irish Academy,' 
hine 27, 1864, p. 715) a remaik- 


able case of vaiiation m the human 
flexor poUicis longus^ adds, “Thic- 
“ lemarkable example shews that 
‘‘ man may sometimes possess the 
aixangement of tendons of thumb 
‘‘ and tingeis chaiacteiistic ot the 
“ macaque ; but whether such a 
“case should be legaided as a 
“ macaque passing upwards into a 
“ man, oi a man passing down wax ds 
“ into a macaque, oi as a congenital 
“ fieak of natuie, I cannot undei- 
“ take to say/* It is satisfactory 
to hear so capable an anatomist, 
and so embittcied an opponent oi 
erolutionism, admitting eren the 
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That this TinlvnoTVTi factor is reyersion to a former state of 
existence may be admitted as in the highest degree probable ^ 
It IS quite incredible that a man should through mere accident 
abnormally resemble certain apes in no less than seyen of his 
muscles, if there had been no genetic connection between them 
On the other hand, if man is descended from some apedike 
creature, no yalid reason can be assigned why certain muscles 
should not suddenly reappear after an interval of many thou- 
sand generations, in the same manner as with horses, asses, and 
mules, dark-coloured stripes suddenly reappear on the legs, 
and shoulders, after an interval of hundreds, or more probably 
of thousands of generations 

These various cases of reversion are so closely related to those 
of rudimentary organs given in the first chapter, that many of 
them might have been indifferently introduced either there or 
here. Thus a human uterus furmshed with cornua may be said 
to represent, in a rudimentary condition, the same organ in its 
normal state m certain mammals. Some parts which are rudi- 
mentary in man, as the os coccyx m both sexes, and the mammas 
in the male sex, are always present, whilst others, such as the 
feupracondyloid foramen, only occasionally appear, and therefore 
might have been introduced under the head of reversion. These 
several reversionary structures, as well as the strictly rudi- 
mentary ones, reveal the descent of man from some lower form 
in an unmistakable manner 

Correlated Variation , — ^In man, as in the lower animals, many 
structures are so intimately related, that when one part varies 
so does another, without our being able, in most cases, to assign 
any leason. We cannot say whether the one part governs the 
other, or whether both are governed by some earlier developed 


possibility of either of his fiist pio- 
positions Pi of Macalistei has also 
described Proc R. lush Acad/ 
voL X. 1864, p 138) vaiiations m 
the flexor poUicis longus^ z^emailcable 
fiom their lelations to the same 
muscle in the Quadrumana 

Since the fust edition of this 
hook appeared, Mr Wood has pub- 
lished another memoii in the • Phil, 
fiansactionb,’ 1870, p 80, on the 
^ aneties of the muscles of the human 
neck, shouldei, and chest He heie 
shews how extiemely vaiiable these 
muscles are- and how often and how 


closely the raiiations lesemble the 
noimal muscles of the lowei ani- 
malb He sums up by remaiking, 
It will be enough for my purpose 
if I have succeeded in shewing 
“ the moie impoitant foims whicn, 
“ when occuiiing as vaiieties in the 
human subject, tend to exhibit ip 
“ a sufficiently maiked manner what 
“ may be consideied as pi oofs and 
examples of the Diiwinian pun- 
ciple of leveision, or law of in- 
“ heiitance, in this department of 
anatomical science." 
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part. Yarious monstrosities, as I, Geofeoy repeatedly insists, arc 
tlius intimately connected. Homologous structures are par- 
ticularly liable to change together, as we see on the opposite 
sides of the body, and in the upper and lower extremities 
Meckel long ago remarked, that when the muscles of the arm 
depart from their proper type, they almost always mutate those 
of the leg ; and so, conversely, with the muscles of the legs. The 
organs of sight and hearmg, the teeth and hair, the colour of the 
skin and of the hair, colour and constitution, are more or less cor- 
related.^® Professor Schaaff hausen first drew attention to the 
relation apparently existing between a muscular frame and 
the strongly-pronounced supra-orbital ridges, which are so 
characteristic of the lower races of man. 

Besides the variations which can be grouped with more or 
less probability under the foregoing heads, there is a large class 
of variations which may be provisionally called spontaneous, for 
to our ignorance they appear to arise without any exciting 
cause. It can, however, be shewn that such variations, whether 
consistmg of slight mdividual differences, or of strongly-marked 
and abrupt deviations of structure, depend much more on the 
constitution of the organism than on the nature of the condi- 
tions to which it has been subjected.*® 

Bate of Increase, — Civilised populations ha 7© been known 
under favourable conditions, as m the XJmted States, to double 
iiheir numbers in twenty-five years ; and, according to a calcula- 
tion by Euler, this might occur in a little over twelve years At 
the former rate, the present population of the United States 
(thirty millions), would in 657 years cover the whole terraqueous 
globe so thickly, that fourjcnCTj^Quld have to stand on each 
square yard of surface, "^fie^primary or fun'damentar'cISc^^ 

of man is the difficulty of gaming 
subsistence, and of living in comfort. We may infer that this is 
the case from what we see, for mstance, in the United States, 
where subsistence is easy, and there is plenty of room. If such 
means were suddenly doubled in Great Britain, our number would 
be quicMy doubled- With civilised nations this primary check 
acts chiefly by restraining marriages. The greater death-rate of 
infants in the poorest classes is also very important ; as well as 

The authorities for these seve- my ' Variation of Animals and Plants 
lai statements are giTen m my under Domestication.’ 

‘Yaiiation of Animals under Do- See the ever memorable ^ Essay 

mesticaticn,’ vol, ii. pp. 320-335 on the Principle of Population,’ by 

This whole subject has been the B<»v. T. Maltlmfij vol. i, pj 

discussed in ch»p. u. of 0, 517. 
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tlie greater mortality, from Yarions diseases, of tli© inlLanitaiits of 
crowded and miserable houses, at all ages. The effects of severe 
epidemics and wars are soon counterbalanced, and more than 
connterbalanced, in nations placed under favourable conditions. 
Emigration also comes m aid as a temporary check, bat, with 
the extremely poor classes, not to any great extent 

There is reason to snspect, as Malthas has remarked, that the 
reprodnctive power is actually less in barbarons, than on civilised 
laces- We know nothing positively on this head, for with 
savages no censns has been taken, bat from the concorrent 
testimony of missionaries, and of others who have long resided 
with sach people, it appears that their families are asaally small, 
and large ones rare. This may be partly accoimted for, as it is 
believed, by the women sackhng their infants daring a long 
time ; bat it is highly probable that savages, who often snffer 
mach hardship, and who do not obtain so mach nutritions food 
as civihsed men, woald be actually less prolific. I have shewn 
in a former work,*® that all oar domesticated quadrupeds and 
birds, and all our cultivated plants, are more fertile than the 
correspondmg species in a state of nature. It is no vahd 
objection to this conclusion that animals suddenly supplied with 
an excess of food, or when grown very fat , and that most plants 
on sudden removal from very poor to very rich soil, aro 
rendered more or less sterile. We might, therefore, expect that 
civilised men, who in one sense are highly domesticated, would 
be more prohfic than wild men. It is also probable that the 
increased fertihty of civilised nations would become, as with our 
domestic animals, an inherited character . it is at least known 
that with mankind a tendency to produce tw ins runs in 
famihes,®® 

Notwithstanding that savages appear to be less prolific than 
civzhsed people, they would no doubt rapidly increase if their 
numbers were not by some means rigidly kept down. The San- 
tali, or hill-tribes of India, have recently afforded a good illustra- 
tion of this fact ; for, as shewn by Mr. Hunter,®® they have 
increased at an extraordinary rate smce vaccination has been 
introduced, other pestilences mitigated, and war sternly repressed. 
Tins mcrease, however, would not have been possible had not 
these rude people spread into the adjoining districts, and worked 
for hire. Savages almost always marry , yet there is some 
prudential restraint, for they do not commonly marry at the 

‘Vcxriatioa of Animals and Foreign Medico-Chirarg. Keview^ 
Plants under Domestication,’ vol. ru July, 1863, p, 170. ^ 

pp 11 1 — 1 1 3 , 163 * The Annals of Rural Bengal^ 

Mr. Sedgwich, ‘British and hy W. W. Hunter, 1868 p. 259. 
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earliest possible age. The young men are often required to shew 
that they can support a wife , and they generally have first to 
earn the price with which to purchase her from her parents. 
With savages the difficulty of obtaining subsistence occasionally 
limits their number in a much more direct manner than with 
civihsed people, for all tribes periodically suffer from seveie 
famines. At such times savages are forced to devour much bad 
food, and their health can hardly fail to be injured Many 
accounts have been published of their protruding stomachs and 
emaciated limbs after and during famines They are then, also, 
compelled to wander much, and, as I was assured in Australia, 
their infants perish in large numbers As famines are period- 
ical, depending chiefly on extreme seasons, all tubes must 
fluctuate m number. They cannot steadily and regularly 
increase, as there is no artificial inciease in the supply of food. 
Savages, when hard pressed, encroach on each other’s teriitories, 
and war is the result , but they are indeed almost always at war 
with their neighbours They are liable to many Accidents on 
land and water m their search for food , and in some countries 
they suffer much from the larger beasts of prey. Even in 
India, districts have been depopulated by the ravages ol 
tigers 

Malthus has discussed these several checks, but he does not 
lay stress enough on what is probably the most important of all, 
namely infanticide, especially of female infants, and the habit of 
jirocurmg abortion These practices now prevail m many 
quarters of the world , and infanticide seems formerly to have 
prevailed, as Mr M^Eeunan®^ has shewn, on a still more extensive 
scale. These practices appear to have originated in savages re- 
cognising the difficulty, or rather the impossibihty of supporting 
all the infants that are born Licentiousne ss may also be added 
to the foregoing checks, but this does not follow from failing 
means of subsistence, though there is reason to believe that m 
some cases (" as in Japan ^ it has been intentionally eneourag^^d 
as a means of keeping down the population. 

If we look back to an extremely remote epoch, before man had 
arrived at the dignity of manhood, he would have been guided 
moie by instinct and less by reason than are the lowest savages 
at the present time Our early semi-human progemtors would 
not have practised infanticide or polyandry: for the instincts oi 
the lower animals are never so perverted®^ as to lead them lo- 

^Primitive MariiagV 1^65. meats as follows on tins passage — 

A wmci in the ‘ Spectatoi ' “ Mi Darwin finds himself compelled 

([March 1-Jth, 18 / p. 320[) com- to reintroduce a new doctrine ot the 
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gnlarly to destroy tlieir own offspring, or to be quite devoid of 
jealousy. There would have been no prudential restraint jfrom 
marriage, and the sexes would have freely united at an early age. 
Hence the progemtors of man would have tended to increase 
rapidly , but checks of some kind, either periodical or constant, 
must have kept down their numbers, even more severely than 
with existing savages. What the precise nature of these checks 
were, we cannot say, any more than with most other ammals 
We know that horses and cattle, which are not extremely prolific 
animals, when first turned loose in South America, increased at 
an enormous rate. The elephant, the slowest breeder of all 
known ammals, would m a few thousand years stock the whole 
world. The increase of every species of monkey must be 
checked by some means; but not, as Brehm remarks, by the 
attacks of beasts of prey. No one will assume that the actual 
power of reproduction in the wild horses and cattle of America, 
was at first in any sensible degree increased , or that, as each 
district became fully stocked, this same power was diminished. 
No doubt in this case, and in all others, many checks concur, 
and different checks under different circumstances ; periodical 
dearths, depending on unfavourable seasons, being probably the 
most important of all. So it will have been with the early pro- 
genitors of man 

Natural Selection , — We have now seen that man is variable in 
body and mind , and that the variations are mduced, either 
directly or indirectly, by the same general causes, and obey the 
same general laws, as with the lower animals. Man has spread 
widely over the face of the eaith, and must have been exposed, 
during his mcessant migrations,®^ to the most diversified con- 
ditions. The inhabitants of Tierra del Fuego, the Cape of Good 
Hope, and Tasmania in the one hemisphere, and of the Arctic 
regions in the other, must have passed through many climates, 

** fail of man. He shews that the ** by the many foul customs, es-^ 
instincts of the higher animals “ pecially as to maiiiage, of savage 
are iar nobler than the habits of « tribes. What does the Jewish 
^ savage races of men, and he finds ** tiadition of the moral degenera** 
himself, tharefoie, compelled to tion of man through his snaLching 
re-introduce, — a form of the at a knowledge forbidden him 
s’T'bstantia,. jithodoxy ot which he by his hi^^hest mt-tmct asseit 
“ appears to be quite unconscious, — beyond this"?"' 

and to introduce as a scientific See some good remarks to this 

^ hypothesis the doctiine that man's effect by V/, Stanley Jevons, A 
gam Cii knoKlcd }Q was the cause of ^ Deduction from Darwin's Theory/ 

“ temporal y but long-endm mg Nat uie,’ 1869, p. 2^1. 

' mciai detenoiation, as indicated 
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and changed their habits many times, before they reached their 
present homes.®^ The early progenitors ot man must also have 
tended, like all other animals, to have increased beyond their 
means of subsistence ; they must, therefore, occasionally have 
been exposed to a struggle for existence, and consequently to the 
irigid law of natural selection. Beneficial variations of all kinds 
will thus, either occasionally or habitually, have been preserved 
and injurious ones eliminated. I do not refer to strongly-marked 
deviations of structure, which occur only at long intervals of 
time, but to mere mdividual differences. We know, for instance, 
that the muscles of our hands and feet, which determme our 
powers of movement, are liable, hke those of the lower animals,®* 
to incessant variability. If then the progenitors of man inhabit- 
ing any district, especially one undergoing some change in its 
conditions, were divided mto two equal bodies, the one half 
which included all the individuals best adapted by their powers 
of movement for gammg subsistence, or for defending themselves, 
would on an average survive in greater numbers, and procreate 
more offspring than the other and less well endowed half. 

Man in the rudest state in which he now exists is the most 
dominant animal that has ever appeared on this earth. He has 
spread more widely that any other highly organised form : and 
all others have yielded beiore him He manifestly owes this 
immense superiority to his intellectual faculties, to his social 
habits, which lead him to aid and defend his fellows, and to his 
corporeal structure. The supreme importance of these characters 
has been proved by the final arbitrament of the battle for life. 
Through his powers of intellect, articulate language has been 
evolved; and on this his wonderful advancement has mamly 
depended. As Mr, Chauncey Wright remarks a psychological 
analysis of the faculty of language shews, that even the smallest 
proficiency m it might require more brain power than the 
greatest proficiency in any other direction.” He has invented 
and is able to use various weapons, tools, traps, &o , with which 
he defends himself, kills or catches prey, and otherwise obtams 
food. He has made rafts or canoes for fis hin g or crossmg over 
to neighbourmg fertile islands. He has discovered the art of 

Latham, ‘ Man and his Migia- classed in any of the above 
taons,* 1851, p iS5* “ gioups.*' These muscles ditFer 

Messis. Murie and Mivart in even on the opposite sides of the 
then ‘Anatomy of the Lemuroidea’ same individual 

(‘Tiansact Zoolog Soc,’ vol viu Limits of Natural Selection, 

1869, pp ©6-98) say, “some muscles ‘ North American Renew/ Oct. 
“ are so ii regular in their distribu- 1S70, p 295 
** tina that they cannot be well 



CteAF IL Manner of Development. 

making fire, by which hard and stringy roots can bo rendered 
digestible, and poisonous roots or herbs innocuous. This dis- 
coTery of fire, probably the greatest ever made by man, excepting 
language, dates from before the dawn of history* These seyeral 
inventions, by which man in the rudest state has become so pre» 
©mment, are the direct results of the development of his powers 
of observation, memory, cunosxty, imagination, and reason. I 
cannot, therefoie, understand how it is that Mr. Wallace®'^ main* 
tains, that natural selection could only have endowed the 

savage with a brain a little superior to that of an ape*'^ 

Although the intellectual powers and social habits of man are 
of paramount importance to him, we must not underrate the 
importanae of his bodily structure, to which subject the remain- 
der of this chapter will be devoted ; the development of the in- 
tellectual and social or moral fiiculties being discussed in a later 
chapter. 

Even to hammer with precision is no easy matter, as every 
one who has tried to learn carpentry will admit. To throw a 
stone with as true an aim as a Fuegian in defending himself, or 
in killing birds, requires the most consummate perfection in the 
correlated action of the muscles of the hand, arm, and shoulder, 
and, further, a fine sense of touch. In throwing a stone or spear, 
and in many other actions, a man must stand firmly on his feet ; 
and this agam demands the perfect co-adaptation of numerous 
muscles. To chip a flint into the rudest tool, or to form a 
barbed spear or hook from a bone, demands the use of a perfect 
hand ; for, as a most capable judge, Mr. Schoolcraft,^^ remarks, 
the shapmg fragments of stone into knives, lances, or arrow-heads, 

‘Quarterly Review,’ April here resist quotmg a most just 

1869, p. 392. This subject is more lemark by Sir J Lubbock 

fully discussed ml Mr. Wallace’s historic Times,’ 1865, p, 479) m 
‘ Contributions to the Theory of reference to this paper, namely, that 
Katural Selection,’ 1870, in which Mi, Wallace, “with characteristic 
all the essays referred to in this unselfishness, ascribes it (i. e, the 
work are republished. The ‘Essay “ idea of natural selection) unie- 
on Man* has been ably criticised by “ servedly to Mi. Darwin, altnough, 
Prof. Claparfede, one of the most “ as is well known, be stiuck out 
distinguished zoologists m Europe, “ the idea independently, and pub- 
in an article published in the “ lished it, though not with the 
‘ Eiblioth^que tJniverselle,’ June “ same elaboration, at the same 

1870, The remaik quoted in my “ time.” 

text will surpiise every one who Quoted by Mr Lawson Tail m 

has read Mr, Wallace’s celebiated his ‘Law of Hatural Selection,’ — 
paper on ‘ The Oiigin of Human Dublin Quarterly Journal of Medi- 
Races deduced from the Theoiy of cal Science,* Feb. 1869. Dr. Keller 
Natural Selection,’ originally pub- is likewise quoted to the same 
lishei in the ‘Anthropological Re- effect, 
new,’ May 1864, p clviii. I cannot 

Ifi 
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BhewB extraordinary al^iJity and long practice/^ This is to a 
great extent proved by the fact that primeval men practised a 
division of labour, each man did not manufacture his own flint 
tools or rude pottery, but certam individuals appear to have 
devoted themselves to such work, no doubt receivmg in exchange 
the produce of the chase. Arohseologists are convinced that an 
enormous interval of time elapsed before our ancestors thought 
of grinding chipped flints into smooth tools. One can hardly 
doubt, that a man-hke animal who possessed a hand and arm 
sufficiently perfect to throw a stone with precision, or to form a 
hint into a rude tool, could, with sufficient practice, as far as 
mechanical skill alone is concerned, make almost anythmg 
which a civilised man can make. The structure of the hand in 
this respect may be compared with that of the vocal organs, 
which in *(^6 apes are used for uttering various signal-cries, or, 
as in one genus, musical cadences; but in man the closely 
similar vocal organs have become adapted through the inherited 
effects of use for the utterance of articulate language. 

Turning now to the nearest alhes of men, and therefore to the 
best representatives of our early progenitors, we And that the 
Iiands of the Quadrumana are constrncted on the same general 
pattern as our own, but are far less perfectly adapted for diver- 
sified uses. Their hands do not serve for locomotion so well 
as the feet of a dog ; as may be seen in such monkeys as the 
chimpanzee and orang, which walk on the outer margins of 
the palms, or on the knuckles Their hands, however, are 
admirably adapted for ohmbmg trees. Monkeys seize thin 
branches or ropes, with the thumb on one side and the fingers 
and palm on the other, in the same manner as we do. They can 
thus also lift rather large objects, such as the neck of a bottle, to 
their mouths Baboons turn over stones, and scratch up roots 
with their hands. They seize nuts, insects, or other small 
objects with the thumb in opposition to the fingers, and no 
doubt they thus extract eggs and the young from the nests of 
birds American monkeys beat the wild oranges on the branches 
until the nnd is cracked, and then tear it off with the fingers of 
the two hands. In a wild state they break open hard fruits 
with stones. Other monkeys open mussel-shells with the two 
thumbs- With their fingers they pull out thorns and burs, and 
hunt for each other^s parasites. They roll down stones, or throw 
them at their enemies nevertheless, they are clumsy in these 
various actions, and, as I have myself seen, are quite unable to 
throw a stone with precision, 

O'w en, « Anatomy of T ertebrates,' voL tii. p* 71 , 
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It seems to me far from true that because objects are grasped 
clmnsily by monkeys^ " a much less specialised organ of 
prehension would have served them equally well vith 
their present hands. On the contrary, I see no reason to doubt 
that more perfectly constructed hands would have been an 
advantage to them, provided that they were not thus rendered 
less latted for climbmg trees. We may suspect that a hand as 
l>erfect as that of man would have been disadvantageous for 
climbing ; for the most arboreal monkeys in the world, namely, 
Ateles in America, Golohus in Africa, and Hylohates m Asia, 
are either thumbless, or their toes partially cohere, so that their 
limhs are converted into mere grasping hooks 

As soon as some ancient member in the great series of the 
Primates came to be less arboreal, owing to a change m its 
manner of procurmg subsistence, or to some chanse in the 
surrounding conditions, its habitual manner of progressidh would 
have been modified . and thus it would have been rendered more 
stiictly quadrupedal or bipedal. Baboons frequent hilly and 
rocky districts, and only from necessity climb high trees ; and 
they have acquired almost the gait of a dog. Man alone has 
become a biped ; and we can, I think, partly see how he has 
come to assume his erect attitude, which forms one of his most 
conspicuous characters. Man could not have attained his present 
dominant position in the world without the use of his hands, 
which are so admirably adapted to act m obedience to his will. 
Sir O Bell msists that the hand supplies all instruments, 

^ and by its correspondence with the intellect gives him univer- 
sal dominion.^^ But the hands and arms could hardly have 
become perfect enough to have manufactured weapons, or to 
have hurled stones and spears with a true aim, as long as they 
were habitually used for locomotion and for supporting the 
whole weight of the body, or, as before remarked, so long as they 
were especially fitted for climbing trees. Such rough treatment 
would also have blunted the sense of touch, on which their 
delicate use largely depends. Prom these causes alone it would, 
have been an advantage to man to become a biped; but for 


^ Quarterly Review/ Apiil 
1869, p. 392. 

In Mylohate'i syndactyjus^ as 
*h.Q name expresses, two of the toes 
regularly cohere; and this, as Mi, 
Blyth mforms me, is occasionally 
the case with the toes of IL agihs^ 
lar, and leuciscus. Colobus is strictly 
arboreal and extiaordinanly active 
^Brehm, * Thierleben/ B i. s. 60), 


but whethei a better climber than 
the species of the allied geneia, I dc 
not know. It deserves notice tha+ 
the feet of the sloths, the most 
ai boreal animals in the world, are 
wondei fully hook-hke. 

Biehm, ‘ Thierleben,’ B i. s, 

80 

‘‘ The Hand,” &c. ‘ Bridge- 

water Treatise/ 1833, p. 38 
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inany actions it is indispensable tbat tbe arms and wliole upper 
part of tbe body sbonld be fiee ; and he must for this end stand 
firmly on his feet. To gam this great adTantage, the feet have 
been rendered fiat ; and the great toe has been peculiarly modi- 
fied, though this has entailed the almost complete loss of its 
power of prehension. It accords with the principle of the 
diTision of physiological labour, prevailing throughout the 
a nim al Mngdom, that as the hands became perfected for pre- 
hension, the feet should have become perfected for support and 
locomotion. With some savages, however, the foot has not 
altogether lost its prehensile power, as shewn by their manner 
of climbing trees, and of usmg them in other ways 

If it he an advantage to man to stand firmly on his feet and to 
have his hands and arms free, of which, from his pre-eminent 
success in the battle of life, there can be no doubt, then I can see 
no reason why it should not have been advantageous to the 
progenitors of man to have become more and more erect or 
bipedal. They would thus have been better able to defend 
themselves with stones or clubs, to attach their prey, or other- 
wise to obtain food. The best built individuals would m the 
long run have succeeded best, and have survived m larger 
numbers. If the gorilla and a few allied forms had become 
extmct, it might have been argued, with great force and apparent 
truth, that an animal could not have been gradually converted 
from a quadruped into a biped, as all the individuals in an 
intermediate condition would have been miserably lU-fitted 
for progression. But we know (and this is well worthy of 
reflection) that the anthropomorphous apes are now actually in 
an mtermediate condition ; and no one doubts that they are c 
the whole weU adapted for their conditions of life. Thus the 
gorilla runs with a sidelong shambling gait, but more commonly 
progresses by resting on its bent hands. The long-armed apes 
occasionally use their arms like crutches, swingmg their bodies 
forward between them, and some kinds of Hylobates, without 
haviiig been taught, can walk or run upright with tolerable 
quickness ; yet they move awkwardly, and much less securely 
than man. We see, m short, in existing monkeys a manner of 
progression intermediate between that of a qnadruped and a 

Hackel lias an excellent dis- foot as a prejbensile organ by man ; 
cnssion on tbe steps by wbicb raan and has also written on tbe mannei 
became a biped - ^Katiixhche Scbop- of progression of the higher apes, to 
fungsgeschichte,’ 1868, s. 507. Di. which I alltide m the following 
Buchner Conferences snr la Thcoi le paragraph see also Owen Anatomy 
Darwinienne,' 1869, p. 135) has of Vertebrates/ vol. iii, p, 71) oy 
given good cases of the use of the this latter subject- 
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biped , but, as an unprejudiced judge insists, the anthropomor- 
phous apes approach in stiucture more nearly to the bipedal 
than to the quadrupedal type. 

As the progenitors of man became more and more erect, witn 
their han^ and arms more and more modified for prehension 
and other purposes, with their feet and legs at the same time 
transformed for firm support and progression, endless other 
changes of structure would have become necessary. The pelvis 
would have to be broadened, the spine peculiarly curved, and the 
head fixed in an altered position, all which changes have been 
attained hy man. Prof. Schaaffhausen maintains that '^the 

powerful mastoid processes of the human skull are the result of 

his erect position f and these processes are absent in the orang, 
chimpanzee, <fec , and are smaller in the gonila than in man. 
Yarious other structures, which appear connected with man’s 
erect position, might here have been added. It is very difficult 
to decide how far these correlated modifications are the result of 
natmal selection, and how far of the inherited effects of the 
increased use of certain parts, or of the action of one part on 
another- l^o doubt these means of change often co-operate : thus 
when certain muscles, and the crests of bone to which they are 
attached, become enlarged by habitual use, this shews that 
certam actions are habitually performed and must be serviceable. 
Hence the individuals which performed them best, would tend 
to survive m greater numbers. 

The free use of the arms and hands, partly the cause and 
partly the result of man’s erect position, appears to have led in an 
iadirect manner to other modifications of structure. The early 
male foi ©fathers of man were, as previously stated, probably 
furnished with great canine teeth; but as they gradually 
acquired the habit of using stones, clubs, or other weapons, for 
fighting with their enemies or rivals, they would use their jaws 
and teeth less and less. In this case, the jaws, together with the 
teeth, would become reduced m size, as we may feel almost sure 
from innumerable analogous cases. In a future chapter we 
shall meet with a closely parallel case, in the reduction or com- 
plete disappearance of the canine teeth m male ruminants, 
apparently in relation with the development of their horns ; and 
in horses, in relation to their habit of fighting with their incisor 
teeth and hoofs. 

” P/of. Broca, La Constitutioa the Skull/ translated lu ^ Anthro- 
des Veit^bres caudales , ‘ La Bevue pological Review/ Oct. 1868, p. 
d’Anxhi opologie/ 1871, p. 26, 428. Owen (^Anatomy of Verte- 

(separate copy). biates/ vol ii 1866, p. 551) on the 

‘■On the Primitive Form of mastoid pi ocesfacs in the hi ghei apes. 
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In tlie adult male antbropomorphons apes, as Butimeyer/'^ 
and. others, liaye insisted, it is the effect on the skull of the great 
development of the jaw-mnscles that causes it to differ so greatly 
in many respects from that of man, and has given to these 
animals a truly frightful physiognomy/^ Therefore, as the jaws 
and teeth in man’s progenitors gradually became reduced in size, 
the adult skull would have come to resemble more and more 
that of existmg man. As we shall hereafter see, a great reduction 
of the canine teeth in the males would almost certamly affect the 
teeth of the females through inheritance. 

As the various mental faculties gradually developed themselves 
the brain would almost certamly become larger No one, I 
presume, doubts that the large proportion which the size of 
man’s brain bears to his body, compared to the same proportion 
m the gorilla or orang, is closely connected with his higher 
mental powers We meet with closely analogous facts with 
insects, for m ants the cerebral gangha are of extraordinary 
dimensions, and in all the B[ 5 rmenoptera these ganglia are many 
times larger than m the less mteUigent orders, such as beetles^® 
On the other hand, no one supposes that the intellect of any 
two animals or of any two men can he accurately gauged by the 
cubic contents of their skulls. It is certain that there may be 
extraordinary mental activity with an extremely small absolute 
mass of nervous matter : thus the wonderfully diversified 
mstincts, mental powers, and affections of ants are notorious;, 
yet their cerebral ganglia are not so large as the quarter of a 
small pin’s head Under this pomt of view, the brain of an ant is 
one of the most marvellous atoms of matter in the world, perhaps 
more so than the bram of a man. 

The belief that there exists in man some close relation between 
the size of the brain and the development of the intellectual 
faculties is supported by the comparison of the skulls of savage 
and civilised races, of ancient and modern people, and by the 
analogy of the whole vertebrate series. Dr. J. Barnard Davis has 
proved,'^® Ly many careful measurements, that the mean internal 
capacity of the skull in Europeans is 92 3 cubic inches ; in 
Americans 87 5 , in Asiatics 87T , and in Australians only 81 9 
cubic inches Professor Broca found that the nmeteenth century 

^Die Grenzen der Thierwelt, \omitor%at 1870, p 14 My sou, 
erne Betrackttingzu Darwin’s Leiire/ Mi F Darwin, dissected for me the 
1868, s 51- cerebral ganglia of the Jeorrmca 

Dujai dm, ‘ Annales des Sc 7 ufa 
Kat/ 3rd seiies Zoolog, tom. xiv. » Philosophical Transactions, 

1850, p 203 See also Mr. Lowne, 1869, p 5x3. 

Anatomy and Phys. of the Musoa »<> ^ Les Selections, M- P, Bro^, 
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skulls from graves in Paris were larger than those from vaulta 
of the twelfth century, m the proportion of 14S4: to 1426 ; and 
that the increased size, as ascertamed by measurements, was 
exclusively m the frontal part of the skull — the seat of the 
intellectual faculties. Prichard is persuaded that the present 
inhabitants of Britain have much more capacious brain-cases '' 
than the ancient inhabitants. Nevertheless, it must be admitted 
that some skulls of very high antiquity, such as the famous one 
of Neanderthal, are well developed and capacious.®^ With 
respect to the lower animals, M, E. Lartet,®^ by comparing the 
crania of tertiary and recent mammals belonging to the same 
groups, has come to the remarkable conclusion that the brain is 
generally larger and the convolutions are more complex m the 
more recent foims. On the other hand, I have shewn®® that the 
brains of domestic rabbits are considerably reduced in bulk, in 
comparison with those of the wild rabbit or hare ; and this may be 
attributed to their having been closely conjBbaed durmg many 
generations, so that they have exerted their mtellect, instincts, 
senses and voluntary movements but little. . 

The gradually increasing weight of the brain and skull in 
man must have influenced the development of the supporting 
spinal column, more especially whilst he was becommg erect 
As this change of position was bemg brought about, the internal 
pressure of the brain will also have influenced the form of the 
skull , for many facts show how easily the skull is thus affeoted. 
Ethnologists believe that it is modified by the kind of cradle m 
which infants sleep. Habitual spasms of the muscles, and a 
cicatrix from a severe burn, have permanently modified the facial 
bones. In young persons whose heads have become fixed either 
sideways or backwards, owing to disease, one of the two eyes has 
changed its position, and the shape of the skull has been altered 


Revue d Anthropologies/ 1873; 
see also, as quoted in C. Vogt's 
‘ Lectuies on Man/ Eng, tran&lat. 
1864, pp 88, 90. Piiehaid, ‘ Phys. 
Hist o±' Mankind/ vol. i. 1838, p, 
305. 

In the interesting article just 
ref ei led to, Pi of. Broca has well 
lemarked, that in civilised nations, 
the average capacity of the skull 
must le lowered by the pieseiva- 
tion of a consiaeiable numbei of 
individuals, weak m mind and body, 
who would have been promptly 
eiiTLiinated m the savage state On 


the othei hand, with savages, the ave- 
lage includes only the moie capable 
individuals, who have been able to 
survive under extiemely haid con- 
ditions of life. Bioca thus explain^ 
the othei wise inexplicable fact, that 
the mean capacity of the skull of 
the ancient Tioglodytes of Loz^re is 
gi eater than that of modem French- 
men 

‘ Comptes-iendus des Sciences,' 
&c June 1, 1868 

‘The Variation of Animals and 
Plants under P^'mestication/ voi x. 
pp 124^129 
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apparently by the pressure of the brain m a new direction.^^ 
I have shewn that with long-eared rabbits even trifling a cause 
as the lopping forward of one ear drags forward almost every 
bone of the skull on that side ; so that the bones on the opposite 
side no longer strictly correspond Lastly, if any animal were 
to increase or diminish much in general size, without any change 
in its mental powers, or if the mental powers were to be much 
increased or diminished, without any great change in the size of 
the body, the shape of the skull would almost certainly he 
altered. I infer this from my observations on domestic rabbits, 
some kinds of which have become very much larger than the 
wild animal, whilst others have retained nearly the same size, 
but in both cases the bram has been much reduced relatively to 
the size of the body. Now I was at first much surprised on 
finding that in all these rabbits the skull had become elongated 
or dolichocephalic; for mstance, of two skulls of nearly equal 
breadth, the one from a wild rabbit and the other from a large 
domestic kind, the former was 3-15 and the latter 4*3 inches in 
length One of the most marked distinctions in different ractJS 
of men is that the skull in some is elongated, and in others 
rounded, and here the explanation suggested by the case of the 
rabbits may hold good; for Welcker finds that short "^men mclme 
more to brachycephaly, and tall men to dolichoceplialy and 
tall men may be compared with the larger and longor-bodied 
rabbits, all of which have elongated skulls, or are dolichu- 
cephalic 

Erom these several facts we can understand, to a certain 
extent, the means by which the great size and more or less 
rounded form of the skull have been acquired by man ; and these 
are characters eminently distmctive of him in comparison with 
the lower animals. 

Another most conspicuous diflerence between man and the 
lower animals is the nakedness of his skm. Whales and 
porpoises (Cetacea), dugongs (Sirema) and the hippopotamus are 
naked; and this may be advantageous to them for gliding 

SchaafFhausea gives from Blu- maker, where the head is habitually 
menbach and Busch, the cases of the held forwaid, the foiehead becomes 
spasms and cicatnx, in ^Anthro- more rounded and pi omment. 
polog. Be^e< Oct. 1868, p. 420. ‘Vaiiation of Animals/ &c , 

( Anthi opologia,* 1808, vol. i p 117, on the elongation of 
pp X15, 116) adduces from Camper the skull; p. 119, on the effect of 
and 11 om his own obseivations, cases the lopping of one ear. 
ofthe modification of the skull hom Quoted by Schanffhausen, xa 

the head being fixed in an unnatuial « Anthi opolog. Renew* Oct. 1868, 
position. He believes that m cei- p. 419. 
tarn rrades, such as that of a shoe- 
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through the water; nor would it bo mjurzous to them from llio 
loss of warmth, as the species, which inhabit the colder regions, 
are iirotected by a thick layer of blubber, serving the same 
purpose as the fur of seals and otters Elephants and rhino- 
ceroses are almost hairless ; and as certain extinct species, 
which formerly lived under an Arctic climate, were covered with 
long wool or hair, it would almost aj)pear as if the existing 
species of both genera had lost their hairy covering from exposure 
to heat. This appears the more probable, as the elephants in 
India which hve on elevated and cool districts are more hairy 
than those on the lowlands. May we then infer that man 
became divested of hair from having aboriginally inhabited some 
tropical land ? That the hair is chiefly retamed m the male sex on 
the chest and face, and m both sexes at the junction of all four 
hmbs with the trunk, favours this inference — on the assumption 
that the hair was lost before man became erect , for the parts 
which now retain most hair would then have been most protected 
from the heat of the sun. The crown of the head, however, 
offers a curious exception, for at all times it must have been one 
of the most exposed parts, yet it is thickly clothed with hair. 
The fact, however, that the other members of the order of 
Primates, to which man belongs, although mhabitmg various hot 
legions, are well clothed with hair, generally thickest on the upper 
surface,®^ is opposed to the supposition that man became naked 
through the action of the sun. Mr. Belt believes that within 
the tropics it is an advantage to man to he destitute of hair, as 
he is thus enabled to fiee himself of the multitude of ticks (acari) 
and other parasites, with which he is often infested, and which 
sometimes cause ulceration. But whether this evil is of sufficient 
magmtude to have led to the denudation of his body through 
natural selection, may he doubted, smce none of the many 
quadrupeds mhabitmg the tropics have, as far as I know, 
acqmred any speciahsed means of relief. The view which seems 
to me the most probable is that man, or rather primarily woman, 

Owen, ‘Anatomy of Veite- ever, states that in the Goiiila the 
oidtes/ vol ill. p. 619. hail is thinner on the back, where 

Isidoie Geoffioy St -Hilaire re- it is partly lubbed off, than on the 
maiks (‘Hist, Kat. G^n^i4ale,^ tom lowei sniface. 

11 . 1859, pp. 215-217) on the head of The ‘ Katuialist in Nicaiagua,’ 

man being covered with long haii , 1874, p 209 As some conhixna- 

also on the upper so i faces of mon- tion of Mi. Belt’s view, I may quote 
keys and of other mammals being the following passage from Sii* W. 
more thickly clothed than the lower Denison (‘Vaiieties of Vice-Kegal 
surfaces. This has likewise been Life,' vol i. 1870, p. 440). ‘‘ It is said 
observed by various authors. Pio£ “ to be a piactice with the Aus- 
P. Geivais Hist Kat. des Mam- “ tralians, when the vermin get 
tom. ^ 1854, p. 28), how- “ ti ouhiesome, to singe themselves'’ 
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became diYcsted of hair for ornamental purposes, as we shall 
under Scsual Selection ; and, according to this belief, it is not 
surprising that man should differ so greatly in hairiness from al] 
other Primates, for characters, gained through sexual selection, 
often differ to an extraordinary degree m closely-related forms, 
Accordmg to a popular impression, the absence of a tail is 
eminently distinctive of man, but as those apes which come 
nearest to him are destitute of this organ, its disappearance does 
not relate exclusively to man. The tail often differs remarkably 
in length within the same germs : thus m some species of Macacus 
it IS longer than the whole body, and is formed of twenty^four 
vertebrae; in others it consists of a scarcely visible stump, 
containing only three or four vertebrae In some kmds of 
baboons there are twenty-hve, whilst m the mandrill there are 
ten very small stunted caudal vertebrae, or, according to Ouviei 
sometimes only five. The tail, whether it be long or short, almost 
always tapers towards the end ; and this, I presume, results from 
the atrophy of the terminal muscles, together with their arteries 
and nerves, through disuse, leading to the atrophy of the terminal 
bones But no explanation can at present be given of the gieat 
diversity which often occurs m its length. Here, however, we 
aie more specially concerned with the complete external dis- 
appearance of the tail. Professor Broca has recently shewn 
that the tail m all quadrupeds consists of two portions, generally 
separated abruptly from each other ; the basal portion consists 
of vertebrse, more or less perfectly channelled and furnished with 
apophyses like ordmary vertebrse , whereas those of the terminal 
portion are not channelled, are almost smooth, and scarcely 
resemble true vertebrse A tail, though not externally visible, is 
really present m man and the anthropomorphous apes, and is 
constructed on exactly the same pattern m both. In the terminal 
portion the vertebrae, constituting the os cocc^cc, are quite 
rudimentary, bemg much reduced m size and number. In the 
basal portion, the vertebrae are likewise few, are united firmly 
together, and are arrested m development ; but they have been 
rendered much broader and flatter than the corresponding 
vertebrae m the tails of other animals: they constitute what 
Broca calls the accessory sacral vertebrae. These are of functional 
importance by supportmg certain internal parts and m other 
ways ; and their modifi-cation is directly connected with the erect 

Ml. St George Mivart, ^Proc. Geoffioy, ‘Hist. Kat. tom. lu 

Zoolog. Soc.’ 1865, pp 562, 583. p. 244 

Dr, J. E Gray, ‘Cat Brit. Mus • ‘KeTtie d’ Anthropologic/ 1872 ; 

Skeletons’ Owen, ‘Anatomy of ‘ La Constitution ties Yex tfebi es cau- 
Vei tebrates/ vol a p. 517. Isidoia dales/ 
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or semi-erect attitude of man and the anthropomorphous apes. 
This conclusion is the more trustworthy, as Broca formerly held 
a di^erent view, which he has now abandoned The modifica- 
tion, therefore, of the basal caudal vertebrse m man and the 
higher apes may have been effected, directly or indirectly, 
through natural selection. 

But what are we to say about the rudimentary and variable 
vertebrae of the terminal portion of the tail, foiming the os coccyx ^ 
A notion which has often been, and will no doubt again be 
ridiculed, namely, that fiiction has had something to do with 
the disappearance of the external portion of the tail, is not 
so ridiculous as it at first appears Dr. Anderson®^ states 
that the extremely short tail of Macacus hrurineus is formed of 
eleven vertebrae, including the imbedded basal ones. The^ 
extremity is tendinous and contains no vertebrae , this is suc- 
ceeded by five rudimentary ones, so minute that together they 
are only one hne and a half in length, and these are permanently 
bent to one side m the shape of a hook. The free part of the 
tail, only a little above an inch in length, includes only four moie 
small vertebrae This short tail is carried erect; but about a 
quarter of its total length is doubled on to itself to the left , and 
this terminal part, which includes the hook-iike portion, serves 
to fill up the interspace between the upper divergent portion 
of the callosities so that the animal sits on it, and thus renders 
it rough and callous Dr Anderson thus sums up his observa- 
tions These facts seem to me to have only one explanation ; 

this tail, from its short size, is m the monkey's way when it 
“ sits down, and frequently becomes placed under the animal 
while it is m this attitude , and from the circumstance that it 
does not extend beyond the extremity of the ischial tuberosities 
it seems as if the tail origmally had been bent round, by the 
" will of the animal, mto the interspace between the callosities, to 
escape being pressed between them and the ground, and that 
" in tune the curvature became permanent, fitting in of itself 
" when the organ happens to be sat upon "" Under these circum- 
stances it is not surprismg that the surface of the tail should 
have been roughened and rendered callous • and Dr Murie,®^ who 
carefully observed this species m the Zoological Gardens, as well 
as three other closely allied forms with shghtly longer tans, says 
that when the ammal sits down, the tail " is necessarily thrust 
^ to one side of the buttocks ; and whether long or short its root 
^ is consequently hable to be rubbed or chafed/^ Aa we now 

‘Ftoc 2kKjtog. Soc./ 1872, p. ^Proc. Zoolog. Soc. 1872, p 

^ 10 . 786 ^ 
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have evidence that mutilatioiis occasionally produce an inlierited 
effect,^ it IS not very improbable that m short-tailed monkeys, the 
projecting part of the tail, being functionally useless, should after 
many generations have become rudimentary and distorted, from 
being continually rubbed and chafed. W e see the projecting part in 
this condition in the Macacus hrunneus, and absolutely aborted in 
the M ecaudatus and m several of the highei apes. Finally, then, 
as far as we can judge, the tail has disappeared in man and the 
anthropomorphous apes, owing to the terminal j^ortion having 
been injured by friction during a long lapse of time ; the basal 
and embedded portion having been reduced and modified, so as 
to become suitable to the erect or semi-erect position. 

I have now endeavoured to shew that some of the most 
distinctive characters of man have in all probabihty been 
acquired, either directly, or more commonly indirectly, through 
natural selection. We should bear in mind that modifications 
in structure or constitution, which do not serve to adapt an 
organism to its habits of life, to the food which it consumes, or 
passively to the surrounding conditions, cannot have been thus 
acquired. We must not, however, be too confident in deciding 
what modifications are of service to each being- we should 
remember how little we know about the use of many parts, or 
what changes in the blood or tissues may serve to fit an 
organism for a new chmate or new kmds of food. Nor must we 
foiget the principle of correlation, by which, as Isidore Geofir oy 
has shewn m the case of man, many strange deviations of 
structure are tied together. !Endependently of correlation, a 
change in one part often leads, through the increased or decreased 
use of other parts, to other changes of a quite unexpected 
nature- It is also well to reflect on such facts, as the wonderful 
growth of galls on plants caused by the poison of an insect, and 
on the remarkable changes of coloui in the plumage of parrots 
when fed on certain fishes, or inoculated with the poison of 
toads for we can thus see that the fluids of the system, if 
altered for some special purpose, might induce other changes. 
We should especially bear m mind that modifications acquired 

lallude toDi. Biown-«S^qtiai*d*s inheiited effects of mot-mots bitnig 
observations on the tiansmitted off the barbs of then own taij- 
efiect of an opeiation canszng epi- featheis See also on the general 
lepsy in guinea-pigs, and likewise subject Waiiation of Animals and 
moie recently on the analogous Plants undei Pome&ticatxon,* vol, 
effects of cutting the sympathetic n , pp 22—24. 

nerve m the neck. I shall heieafter ‘ The Vanetion of Animals and 

have occasion to lefer to Mr. Salvm^s Plants uudei Domestication,’ vol. i> 
inteiesting case of the apparently pp, 280, 282 
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and continTxally used dunug past ages for some useful purpose, 
would probably become firmly fixed, and might be long mherited- 
Thus a large yet undefined extension may safely b© giTen to 
the direct and indirect results of natural selection ; but I now 
admit, after reading the essay by Nageli on plants, and the 
remarks by yarious authors with respect to animals, more 
especially those recently made by Professor Eroca, that in the 
earher editions of my ^ Origin of Species * I perhaps attributed 
too much to the action of natural selection or the surviyal ol 
the fittest, I have altered the fifth edition of the ^ Origin ’ so as to 
confine my remarks to adaptive changes of structure ; but I am 
convinced, from the light gained during even the last few years 
that very many structures which now appear to ns useless, will 
hereafter be proved to be useful, and will therefore come withm 
the range of natural selection. Nevertheless, I did not formerly 
consider sufficiently the existence of structures, which, as far as 
we can at present judge, are neither beneficial nor injurious 
and this I believe to b© one of the greatest oversights as yet 
detected in my work. I may be permitted to say, as some 
excuse, that I had two distinct objects in view; firstly, to 
shew that species had not been separately created, and secondly, 
that naxiural selection had been the chief agent of change, 
though largely aided by the inherited effects of habit, and slightly 
by the direct action of the surrounding conditions I was 
not, however, able to annul the influence of my former behof, 
then almost universal, that each species had been pnrposely 
created ; and this led to my tacit assumption that every detail 
of structure, excepting rudiments, was of some sxiecial, though 
unrecogmsed. service. Any one with this assumption in his 
mind would naturally extend too far the action of natural 
selection, either during past or present times. Some of those 
who admit the principle of evolution, but reject natural selec- 
tion, seem to forget, when criticising my book, that I had the 
above two objects m view ; hence if I have erred in giving to 
natural selection ^eat power, which I am very far from 
acJmitting, or in having exaggerated its power, which is m itself 
probable, I have at least, as I hope, done good service in aiding 
to overthrow the dogma of separate creations. 

It is, as I can now see, probable that all organic beings, 
including man, possess peculiarities of structure, which neither 
are now, nor were formerly of any service to them, and which, 
therefore, are of no physiological importance. We know not 
what produces the numberless shght difierences between the 
individuals of each species, for reversion only carries the 
problem a few steps backwards, but each peculiarity must 
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Imve bad its efficient cause. If these causes, wlia toiler they 
may be, were to act more umformly and energetically dur-mg a 
lengthened period (and against this no reason can be assigned), 
the result would probably be not a mere slight individual 
diference, but a well-marked and constant modification, though 
one of no physiological importance Changed structures, which 
are m no way beneficial, cannot be kept umform through natural 
selection, though the mjurious will be thus ehmmated. Uni- 
formity of character would, however, naturally follow from the 
assumed uniformity of the excitmg causes, and likewise from 
the free mtercrossmg of many mdmduals. Uurmg successive 
periods, the same organism might in, this manner acquire 
successive modifications, which would be transmitted in a nearly 
uniform state as long as the excitmg causes remained the same 
and there was free mtercrossmg. With respect to the exciting 
causes we can only say, as when speaking of so-called spon- 
taneous variations, that they relate much more closely to the 
constitution of the varying orgamsm, than to the nature of the 
conditions to which it has been subjected 

Conclusion , — In this chapter we have seen that as man at the 
present day is liable, hke every other animal, to multiform 
individual differences or slight variations, so no doubt were the 
early progenitors of man ; the variations being formerly mduced 
by the same general causes, and governed by the same general 
and complex laws as at present. As all animals tend to multiply 
beyond their means of subsistence, so it must have been with, 
the progenitors of man; and this would mevitably lead to a 
struggle for existence and to natural selection The latter 
process would be greatly aided by the inherited effects of the 
increased use of parts, and these two processes would incessantly 
react on each other It appears, also, as we shall hereafter see, 
that various unimportant characters have been acquired by man 
through sexual selection. An unexplained residuum of change 
must be left to the assumed uniform action of those unknown 
agencies, which occasionally mduce strongly marked and abrupt 
deviations of structure in our domestic productions 

Judging from the habits of savages and of the greater number 
of the Quadrumana, primeval men, and even their ape-like 
progenitors, probably hved in society. With strictly social 
animals, natural selection sometimes acts on the mdividual, 
through the preservation of variations which are beneficial to 
the community, A commrmity which includes a large number 
of well-endowed individuals mcreases m number, and is victo- 
rious over other less favoured ones ; even although each separate 
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member gains no advantage over tbe others of the saihe com- 
munity* Associated insects have thus acquired many remark- 
able structures, which are of httle or no service to the mdividual, 
such as the pollen-collecting apparatus, or the sting of the 
worker-bee, or the great jaws of soldier-ants. With the higher 
social ammals, I am not aware that any structure has been 
modified solely for the good of the community, though some are 
of secondary service to it. For instance, the horns of ruminants 
and the great canine teeth of baboons appear to have been 
acquired by the males as weapons for sexual strife, hut they are 
used m defence of the herd or troop In regard to certain 
mental powers the case, as we shall see in the fifth chapter, is 
wholly different , foi these faculties have been chiefly, or even 
exclusively, gained for the benefit of the community, and the 
individuals thereof, have at the same time gained an advantage 
mdirectly 

It has often been objected to such views as the foregomg, that 
man is one of the most helpless and defenceless creatures in the 
voild, and that during his eaily and less well-developed 
condition he would have been still more helpless. The Duke of 
Argyll, for instance, insists^® that ""the human frame has 
"" diverged from the structure of brutes, in the direction of 
greater physical helplessness and weakness. That is to say, it 
"" IS a divergence which of all others it is most impossible to 
"" ascribe to mere natural selection.^^ He adduces the naked and 
unprotected state of the body, the absence of great teeth or 
claws for defence, the small strength and speed of man, and his 
slight power of discovermg food or ot avoiding danger by smell. 
To these deficiencies there might be added one still more 
serious, namely, that he cannot climb quickly, and so escape 
fi-om enemies The loss of hair would not have been a great 
injury to the inhabitants of a warm country. For we know that the 
unclothed Fuegians can exist under a wretched climate When 
we compare the defenceless state of man with that of apes, we 
must remember that the great canine teeth with which the latter 
are provided, are possessed in their full development by the males 
alone, and are chiefly used by them for fighting with their rivals; 
yet the females, which are not thus provided, manage to survive. 

In regard to bodily size or strength, we do not know whether 
man is descended from some small species, like the chimpanzee, 
or from one as powerful as the gorilla , and, therefore, we cannot 
say whether man has become larger and stronger, or smaller 

•® ^Primeval Man,* 1869, p. 66 
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and weaker, than his ancestors. We should, Iiowever, bear in 
mmd that an animal possessmg great size, stiength, and feiocity^ 
and which, like the gorilla, could defend itself from all enemies, 
would not perhaps have become social; and this would most 
effectually have checked the acquirement of the higher mental 
quahties, such as sympathy and the love of his fellows. Hence it 
might have been an immense advantage to man to have sprung 
from some comparatively weak creature. 

The small strength and speed of man, his want of natural 
weapons, &c., are more than counterbalanced, firstly, by his 
intellectual powers, through which he has formed for himself 
“weapons, tools, &o., though still remaining m a barbarous state, 
and, secondly, by Ms social qualities which lead him to give and 
receive aid from his fellow-men. No country in the world abounds 
m a greater degree with dangerous beasts than Southern Africa , 
no country presents more fearful physical hardships than the 
Arctic regions, yet one of the puniest of races, that of the 
Bushmen, maintains itself in Southern Africa, as do the dwarfed 
Esquimaus in the Arctic regions. The ancestors of man were, no 
doubt, inferior on intellect, and probably in social disposition, to 
the lowest existing savages ; but it is quite conceivable that they 
might have existed, or even fiourished, if they had advanced in 
intellect, whilst gradually losmg their brute-like powers, such 
as that of climbing trees, &c. But these ancestors would not 
have been exposed to any special danger, even if far more 
helpless and defenceless than any existmg savages, had they 
inhabited some warm continent or large island, such as 
Austraba, New Guinea, or Borneo, which is now the home of the 
orang. And natural selection arismg from the competition of 
tribe with tribe, in some such large area as one of these, together 
with the inherited effects of habit, would, under favourable 
conditions, have sujficed to raise man to his present high position 
in the organxc seals. 
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CHAPTEB III, 

COitPARISON OF THE MeOTALt POWERS OF MaIST AJND THE 
IjOwer Animals. 

The diiTerence in mental power between the highest ape and the lowest 
savage, immense — Ceitain instincts in common — The emotions- — 
Onriosity — Imitation — Attention — Mem 01 y — Imagination — Reason— 
Progiessive impiovement — Tools and weapons used by animals — 
Absti action, seif-consciousness — Language — Sense of beauty — ^Belief m 
God, spiiitual agencies, supeistitions. 

We lia*ve seen in the last two chapters that man bears in his 
bodily structure clear traces of his descent from some lower 
form ; but it may be urged that, as man diffeis so greatly m 
his mental power fiom all other animals, there must be some 
error in this conclusion. No doubt the difference m this 
respect is enormous, even if we compare the mind of one of the 
lowest savages, who has no words to express any number higher 
than four, and who uses hardly any abstract terms for common 
objects or for the affections,^ vith that of the most highly 
oiganised ape. The difference would, no doubt, still remain 
immense, even if one of the higher apes had been improved or 
civilised as much as a dog has been in comparison with its 
parent-form, the wolf or jackal. The Fuegians rank amongst 
the lowest barbarians, but I was continually struck with 
surprise how closely the three natives on hoard H M,S. Beagle,” 
who had lived some years in England, and could talk a little 
English, resembled us in disposition and in most of our mental 
faculties. If no organic being excepting man had possessed any 
mental power, or if his powers had been of a wholly different 
nature from those of the lower animals, then we should nevei 
have been able to convince ourselves that our high faculties 
had been gradually developed. But it can be shewn that there 
IS no fundamental difference of this kind. We must also admit 
that there is a much wider interval in mental power between 
one of the lowest fishes, as a lamprey or lancelet, and one of the 
higher apes, than between an ape and man ; yet this interval 
is filled up by numberless gradations. 

Nor is the difference slight in moral disposition between a 
barbarian, such as the man described by the old navigator 

' See txie evidence on those points, as gi /'cn hy Lubbocb, ^ Pi ehistorio 
Xiineb, p. 354, &c 
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Byron, wlio dashed his child on the rocks for dropping a basket 
of sea-nrchins, and a Howard or Clarkson , and m intellect, 
between a savage who uses hardly any abstiact terms, and a 
Newton or Shakspeare. Differences of this kmd between the 
highest men of the highest races and the lowest savages, are 
connected by the finest gradations. Therefoie it is possible that 
they might pass and be developed into each other. 

My object in this chapter is to shew that there is no funda- 
mental difference between man and the higher mammals m their 
mental faculties. Each division of the subject might have been 
extended into a separate essay, but must here be treated briefly. 
As no classification of the mental powers has been universally 
accepted, I shall arrange my remarks in the order most con- 
venient for my purpose , and will select those facts which have 
struck me most, with the hope that they may produce some 
effect on the reader. 

With respect to animals very low m the scale, I shall give 
some additional facts under Sexual Selection, shewing that their 
mental powers are much higher than might have been expected 
The variability of the faculties in the individuals of the same 
species is an important point for us, and some few illustrations 
will here be given. But it would be superfluous to enter into 
many details on this head, for I have found on frequent enquiry, 
that it IS the unanimous opinion of all those who have long 
attended to animals of many kinds, including birds, that the 
individuals differ greatly m eveiy mental characteristic In 
what manner the mental powers were first developed in the 
lowest organisms, is as hopeless an enquiry as how life itself 
first originated These are piobloms for the distant future, if 
they are e^er to be solved by man. 

As man possesses the same senses as the lower animals, his 
fundamental intuitions must be the same. Man has also some 
few instincts m common, as that of self-preservation, sexual love, 
the love of the mother for her new-born offspring, the desire 
possessed by the latter to suck, and so forth. But man, perhaps, 
has somewhat fewer mstmets than those possessed by the 
animals which come next to him in the scries The orang in 
the Eastern islands, and the chimpanzee in Africa, build plat- 
forms on which they sleep ; and, as both species follow the same 
habit, it might be argued that this was due to instinct, but we 
cannot feel suie that it is not the result of both ammals having 
similar wants, and possessing similar powers of reasoning. 
These apes, as w© may assume, avoid the many poisonous fruits 
of the tropics, and man has no such knowledge but as our 
domestic animals, when taken to foreign lands, and when first 
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tiiriaod out m the springs often eat poisonous herbs, W'hich they 
afterwards avoid, we cannot feel sure that the apes do not learn 
from their own experience or from that of their parents whait 
fruits to select. It is, however, ceitain, as we shall presently 
that apes have an instinctive dread of serpents, and probably 01 
other dangerous animals. 

The fewness and the comparative simplicity of the mstmcts m 
the higher animals are remaikable in contrast with those of tho 
lower animals. Cuvier mamtained that mstmct and intelligence 
stand in an inverse ratio to each other , and some have thought 
that the intellectual faculties of the higher animals have been 
gradually developed from their instincts But Pouchet, in an 
interesting essay/ has shewn that no such inverse ratio really 
exists Those insects which possess the most wondeiful instincts 
are certainly the most mtelligent. In the vertebrate series, the 
least intelligent members, namely fishes and amphibians, do not 
possess complex instincts, and amongst mammals the ammal 
most remarkable for its instincts, namely the beaver, is highly 
intelligent, as will be admitted by every one who has read Mx 
Morgan’s excellent work/ 

Although the first dawnings of intelligence, according to Mr. 
Herbert Spencer/ have been developed through the multiplica- 
tion and co-ordmation of refiex actions, and although many of 
the simpler instincts graduate into reflex actions, and can hardly 
be distinguished from them, as in the case of young animals 
sucking, yet the more complex instincts seem to have originatea 
independently of intelligence I am, however, very far from 
^VLshing to deny that instinctive actions may lose their fixed and 
untaught character, and be replaced by otheis performed by the 
md of the free will. On the other hand, some intelligent actions, 
after being performed during seveial generations, become con- 
verted into mstmcts and are inherited, as when birds on oceanic 
islands learn to avoid man. These actions may then be said 
to be degraded m character, for they are no longer performed 
through reason or from experience. But the greater number of 
the more complex instincts appear to have been gained in a 
wholly different manner, through the natural selection of varia- 
tions of simpler mstmctive actions. Such variations appear to 
arise from the same unknown causes actmg on the cerebral 
orgamsation, which induce slight variations or individual dif- 
feienees m bther parts of the body, and these variations, owing 

® * L'lnstinct chez les Insectes ’ ^ ^ Amei ican Beaver and Ljb 

* Revu^ des Deux Mondes/ Feb. 1870, Woiks,’ 1868 

p. 6i)0 4 < The Principlefa of Psychology, 

2xtu edit 1 870, pp 41 8— i4- J, 
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to our ignorance^ are often said to arise spontaneously. We can^ 
I think, come to no other conclusion with respect to the oiigin of 
the more complex instincts, when we reflect on the maiwolloua 
instincts of sterile woikei-ants and “bees, which leave no off- 
spring to inherit the effects of experience and of modified habits 

Although, as we learn from the above-mentioned insects and 
the beaver, a high degree of intelligence is certainly compatible 
with complex instincts, and although actions, at first learnt 
voluntarily can soon through habit be performed wnth the 
quickness and certainty of a reflex action, yet it is not improbable 
that there is a certain amount of inteifercnce between the 
development of free intelligence and of instinct, — w^hich latter 
imphes some inherited modification of the brain Little is 
known about the functions of the brain, but we can perceive 
that as the intellectual powers become highly developed, the 
various parts of the bram must be connected by very intricate 
channels of the freest intercommunication, and as a conse- 
quence, each separate part would perhaps tend to be less well fitted 
to answer to paiticular sensations or associations in a definite 
and inherited — that is instinctive — manner. There seems even 
to exist some relation betw^een a low degree of intelligence and a 
strong tendency to the formation of fixed, though not inherited 
liabits , for as a sagacious physician remarked to me, persons 
who aie slightly imbecile tend to act in everything by routine 
or habit ; and they are rendered much happier if this is en- 
couraged. 

I have thought this digression worth giving, because we may 
easily underrate the mental powers of the higher animals, and 
especially of man, when we compare their actions founded on the 
memory of past events, on foresight, reason, and imagination, 
with exactly similar actions instinctively performed by the lower 
animals , in this latter case the capacity of performing such 
actions has been gained, step by step, through the variability of 
ihe mental organs and natural selection, without any conscious 
intelligence on the part of the animal duiing each successive 
generation. No doubt, as Mr, Wallace has argued,® much of the 
intelligent work done by man is due to imitation and not to 
reason, but there is this great difference between his actions 
and many of those performed by the lower animals, namely, that 
man cannot, on his fiust trial, make, for instance, a stone hatchet 
or a canoe, through his power of imitation. He has to learn his 
woik by practice, a beaver, on the other hand, can make its 
dam or canal, and a bird its nest, as well, or neaily as well, and 

® ^ Contncntioas to the 3f Natuial Selection/ 1870, p. 213. 
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a spider its wonderful web, quite as tlie first time it tries 

as when old and experienced, 

To return to our immediate subject : tlio lower animals, like 
man, manifestly feel pleasure and pain, happiness and misery 
Jlappiness is neyer better exhibited than by young animals, such 
as puppies, kittens, lambs, <&;c., when playing together, like our 
own children Even insects play together, as has been described 
by that excellent obseryer, P. Hnber/ who saw ants chasing and 
pretending to bite each other, like so many puppies. 

The fact that the lower animals are excited by the same 
emotions as ourselyes is so well established, that it will not be 
necessary to weary the reader by many details. Terror acts in 
the same manner on them as on us, causing the muscles to 
tremble, the heart to palpitate, the sphincters to be relaxed, and 
the hair to stand on end. Suspicion, the offsprmg of fear, is 
eminently chaiacteristic of most wild animals. Ifc is, I think, 
impossible to read the account giyen by Sir E. Tennent, of the 
behayiour of the female elephants, used as decoys, without 
admitting that they mtentionally practise deceit, and well know 
what they are about. Courage and timidity are extremely 
variable qualities m the individuals of the same species, as is 
plainly seen in our dogs. Some dogs and horses are ill-tempered, 
and easily turn sulky, others are good-tempered, and these 
qualities are certainly inherited. Every one knows how liable 
animals are to furious rage, and how plainly they show it. 
Many, and probably true, anecdotes have been published on the 
long-delayed and artful revenge of various animals The 
accuiate Bongger, and Biehm® state that the American and. 
African monkeys which they kept tame, certainly revenged 
themselves. Sir Andrew Smith, a zoologist whose scrupulous 
accuracy was known to many persons, told me the following 
story of which he was himself an eye-witness ; at the Gape 
of Good Hope an officer had often plagued a certain baboon, 
and the animal, seeing him approaching one Sunday for 
parade, poured water into a hole and hastily made some thick 
mud, which he skilfully dashed over the officer as he passed 
by, to the amusement of many bystanders. For long after- 
wards the baboon rejoiced and triumphed whenever he saw his 
victim. 

® For the evidence on this * All the following statements, 
Kaad, see Mi. J Tiaherne Mog- given on the authority ot these t\io 
giidge’s most interesting woik, naturalists, aie taken flora Renggei ’a 
Hai vesting Ants and Trap-doci ‘Natuigesch der Saugethieie 
Spideis,’ 1873, p 126, 128 Paraguay,’ 1830, s 41-57, and frons 

^ ‘ Recheiches sur les Mceuis des Brehm’s ^ Thieileben,’ B. i XO-87 
Fourmift’ 1810, p. 173* 
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The love of a dog for his master is notorious; as an old 
VTTiter quaintly says/ A dog is the only thing on this earth 
that luvs you more than he luvs himself^’ 

In the agony of death a dog has been known to caress 
his master, and every one has heard of the dog suffering 
under vivisection, who licked the hand of the operator; this 
man, unless the operation was fully justified by an increase 
of our knowledge, or unless he had a heart of stone, must have 
felt remorse to the last hour of his life. 

As Whewell has well asked, who that reads the touchmg 
instances of maternal affection, related so often of the women of 
ail nations, and of the females of all ammals, can donbt that the 
principle of action is the same in the two cases We see mater- 
nal aficction exhibited in the most trifling details ; thus Rengger 
observed an American monkey (a Cebus) carefully driving away 
the flies which plagued her infant, and Duvaucel saw a 
Hylobates washmg the faces of her young ones in a stream So 
intense is the grief of female monkeys for the loss of their 
young, that it mvanably caused the death of certain kinds kept 
under confinement by Brehm in N Africa Oiphan monkery s 
were always adopted and carefully guarded by the other monkeys^ 
both males and females. One female baboon had so capacious 
a heart that she not only adopted young monkeys of other 
species, but stole young dogs and cats, which she continually 
earned about Her kindness, however, did not go so far as to 
share her food with her adopted offspring, at which Brehm was 
surprised, as his monkeys always divided everything quite 
fairly with their own young ones. An adopted kitten scratched 
this affectionate baboon, who certainly had a fine intellect, for 
she was much astonished at being scratched, and immediately 
examined the kitten's feet, and without more ado bit off the 
clawsl^ In the Zoological Gardens, I heard from the keeper 
that an old baboon ( O c7iacma) had adopted a Rhesus monkey ; 
but when a young drill and mandrill were placed in the cage, 
she seamed to perceive that these monkeys, though distinct 
species, were her nearer relatives, for she at once rejected the 
Rhesus and adopted both of them. The young Rhesus, as I saw, 
was greatly discontented at being thus rejected, and it would, 
like a naughty child, annoy and attack the young drill andmandrill 

® Quoted by Di Lauder Lindsay, 72), dibputes the 'possibility of this 
Hi his ‘ Physiology of Mind in the act as described by Brehiu, foi the 
I>ower Animals ‘Journal of Mental sake of disci editing my woik. 
Science/ Apiil 1871, p 38 Theiefoie 1 tiied and found that I 

‘ Bi idgewatei Ti eatise,^ p 263. could leadily seize with my o\i u 
A critiu, without any gi ounds teeth the sharp iittle claws of a 
(‘Quviiterly Review/ July 1871, p. kitten neaily five weeks old. 
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whencYOT it could do so with safety ; this conduct exciting great 
indignation in the old baboon. Monkeys will also, according to 
Biehm, defend their master when attacked by any one, as well as 
dogs to whom they are attached, from the attacks of other dogs. 
But we here trench on the snbiects of sympathy and fidelity, to 
which I shall recur. Some of Brehm^s monkeys took nmeh 
delight in teasing a certain old dog whom they disliked, as 
well as other animals, in Tarions mgenions ways. 

Most of the more complex emotions are common to the 
higher animals and ourselves. "Eyery one has seen how jealous 
a dog IS of his master^s affection, if lavished on any other 
creature, and I have observed the same fact with monkeys 
This shews that animals not only love, but have desire to be 
loved Animals manifestly feel emulation They love appro- 
bation or praise , and a dog carrying a basket for his master 
exhibits in a high degree self-complacency or pride There can, 
I think, he no doubt that a dog feels shame, as distmct from 
fear, and something very hke modesty when begging too often 
^or food. A great dog scorns the snarling of a little dog, and 
this may be called magnanimity. Several observers have stated 
that monkeys certamly dislike bemg laughed at ; and they 
sometimes invent imaginary offences. In the Zoological Gardens 
I saw a baboon who always got into a furious rage when his 
keeper took out a letter or book and read it aloud to him , and 
his rage was so violent that, as I witnessed on one occasion, h© 
bit his own leg till the blood flowed Bogs show what may he 
fairly called a sense of humour, as distinct from mere play; if 
a bit of stick or other such object be thrown to one, he will often 
carry it away for a short distance; and then squattmg down 
with it on the ground close before him, will wait until his 
master comes quite close to take it away The dog will then 
seize it and rush away in triumph, repeating the same manoeuvi*e, 
and evidently enjoying the practical joke 

We vnll now turn to the more intellectual emotions and 
faculties, which are very important, as forming the basis for the 
development of the higher mental powers. Animals manifestly 
enj'oy excitement, and suffer from ennui, as may be seen with 
dogs, and, according to Kengger, Ynih monkeys All animals 
feel Wonder^ and many exhibit Gm%omty They sometimes 
suffer from this latter quality, as when the hunter plays antics 
and thus attracts them , I have witnessed this with deer, and so 
it IS with the wary chamois, and with some kmds of wild-ducks. 
Brehm gives a curious account of the instinctive dread, which 
his monkeys exhibited, for snakes, but their curiosity was 
so great that they could not desist from oeensionally satiating 
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tlieir horror in a most human fashion, by lifting np the lid of the 
box in -which the snahes were kept, I was so much surprised at 
his account, that I took a stuffed and coiled-up snake into the 
monkey-house at the Zoological Gardens, and the excitement 
thus caused was one of the most curious spectacles which I ever 
beheld. Three species of Cercopithecus were the most alarmed ; 
they dashed about their cages, and uttered sharp signal cries of 
danger, which were understood by the other monkeys, A few 
young monkeys and one old Anubis baboon alone took no notice 
of the snake. I then placed the stuffed specimen on the ground 
m one of the larger compartments. After a time all the monkeys 
collected round it in a large cncle, and staring intently, 
presented a most ludicrous appearance. They became extremely 
nervous; so that when a wooden ball, with which they were 
familiar as a plaything, was accidentally moved in the straw, 
under which it was partly hidden, they all instantly started 
away. These monkeys behaved veiy differently when a dead 
fish, a mouse/^ a living tuitlo, and other now objects were placed 
m their cages, for though at first fiightened, they soon 
aiiproached, handled and exammed them I then placed a live 
snake in a paper bag, with the mouth loosely closed, in one of 
the larger compartments. One of the monkeys immediately 
approached, cautiously opened the bag a little, peeped in, and 
instantly dashed away Then I witnessed what Brehm has 
described, for monkey after monkey, witb head raised high and 
turned on one side, could not resist takmg a momentary peep 
into the upright ba^g, at the dreadful object lying quietly at the 
bottom. It would almost appear as if monkeys had some 
notion of zoological affinities, for those kept by Brehm exhibited 
a strange, though mistaken, instinctive dread of innocent lizards 
and frogs. An orang, also, has been known to be much alarmed 
at the fust sight of a turtle 

The principle of Imitation is strong in man, and especially, as 
I have myself observed, with savages. In certain morbid states 
of the brain this tendency is exaggerated to an exti'aordinaiy 
degree ; some hem^legio patients and others, at the commence- 
ment of inflammatory softening of the brain, unconsciously* 
imitate every word which is uttered, whether in their own or in 
a foreign language, and every gesture or action which is per- 
formed near them.^^ Posoi^* has remarked that no animal 

I h'ive fjiven a alioit account of Mammalia/ 1841, p 405 
of then behaviour on this occasion I)i Bateman ^ On Aphasia, 

m my ‘E^piession of the Emotion*^/ 1870, p HO 

P Quoted by Yogfc, 'Memoire sui 

W. C h Maitm, ‘l^Tat. Ilzst. les MiciO( cphales/ 1S67, p. 108. 
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voluntarily imitates an action performed by man, until in tbe 
ascendmg scale we come to monkeys, wlncli are well known to 
be ridiculous mockers. Animals, however, sometimes imitate 
each, other’s actions . thus two species of wolves, which had been 
reared by dogs, learned to bark, as does sometimes the jackal,^'* 
but whether this can be called voluntary imitation is another 
question, Birds imitate the songs of their parents, and some- 
times of other birds ; and parrots are notorious imitators of any 
sound which they often hear. Bureau de la Malle gives an 
account of a dog reared by a cat, who learnt to imitate the 
well-known action of a cat licking her paws, and thus washing 
her ears and face; this was also witnessed by the celebrated 
naturalist Audoum, I have received several confirmatory ac- 
counts ; in one of these,, a dog had not been suckled by a cat;, 
but had been brought up with one, together with kittens, and 
had thus acquired the above habit, which he ever afterwards 
practised during his life of thirteen years. Bureau de la Malle’s 
dog likewise learnt from the kittens to play with a ball by roll- 
ing it about with his fore paws, and springing on it. A corre- 
spondent assures me that a cat in his house used to put her paws 
into jugs of milk having too narrow a mouth for her head, A 
kitten of this cat soon learned the same trick, and practised it 
ever afterwards, whenever there was an opportunity. 

The parents of many ammals, trusting to the principle of 
imitation m their young, and more especially to their instinctive 
or inherited tendencies, may be said to educate them. We see 
this when a cat brmgs a hve mouse to her kittens ; and Bureau 
de la Malle has given a curious account (in the paper above 
quoted) of his observations on hawks which taught their young 
dexterity, as well as judgment of distances, by first dropping 
through the air dead mice and sparrows, which the young 
generally failed to catch, and then bringing them live birds 
and letting them loose. 

Hardly any faculty is more important for the intellectual 
progress of man than Attention. Animals clearly manifest this 
power, as when a cat watches by a hole and prepares to spring 
on its prey Wild animals sometimes become so absorbed when 
thus engaged, that they may be easily approached. Mr. Bartlett 
has given me a curious proof how variable this faculty is in 
monkeys. A man who trains monkeys to act in plays, used to 
purchase common kinds from the Zoological Society at the price 
of five pounds for each ; but he ofiered to give double the price^ 

‘The Variation of Animals ajid ‘Anmles das Sc Nat.' (1st 

Plants nndci Domestication,' vol. i. Senes), tom xxii p 397. 

D. 27 
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if li0 might keep three or four of them for a few days, in order 
to select one. When asked how he could possibly learn so soon, 
whether a particular monkey would turn out a good actor, he 
answered that it all depended on their power of attention If, 
when he was talking and explaining anything to a monkey, its 
attention was easily distracted, as by a fly on the wall or other 
trifling object, the case was hopeless. If he tried by punishment 
to make an inattentive monkey act, it turned sulky. On the 
other hand, a monkey which carefully attended to him could 
always be trained. 

It is almost superfluous to state that animals have excellent 
Memories for persons and places. A baboon at the Cape of Good 
Hope, as I have been informed by Sir Andrew Smith, recognised 
Mm with joy after an absence of nine months I had a dog who 
was savage and averse to all strangers, and I purposely tried his 
memory after an absence of five years and two days. I went 
near the stable where he lived, and shouted to him in my old 
manner; he shewed no joy, but instantly followed me out walk- 
ing, and obeyed me, exactly as if I had parted with him only 
half an hour before. A tram of old associations, dormant during 
five years, had thus been instantaneously awakened in his mind. 
Even ants, as P. Huber has clearly shewn, recognised their 
fellow-ants belonging to the same community after a separation 
of four months. Animals can certainly by some means judge of 
the intervals of time between recurrent events 

The Imagination is one of the highest prerogatives of man. 
Ey this faculty he unites former images and ideas, independently 
of the will, and thus creates brilliant and novel results A poet, 
as Jean Paul Bichter remarks,’® " who must reflect whether he 
shall make a character say yes or no — to the devil with him, 
he is only a stupid coipse ” Dreaming gives us the best notion 
of this power, as Jean Paul again says, The dream is an in- 
voluntary art of poetry" The value of the products of our 
imagination depends of course on the number, accuracy, and 
clearness of our impressions, on our judgment and taste in 
selectmg or rejecting the involuntary combinations, and to a 
ceitain extent on our power of voluntaiily combining them. As 
dogs, cats, horses, and probably all the higher animals, oven 
buds have vivid dreams, and this is shewn by their movements 
and the sounds uttered, wo must admit that they possess some 

‘ Les Moaurs des Fouimis,^ 20 pj. Jeidon, ^ Birds of India, 
1810, p 150. vol 1 1862, p. Houzeaii says 

Quoted in Dr Mandsley’s *Phy- that his paiokeets q,nd canai y-birdi 
siolog-y and Pathology of Hmd,’ 1868, dreamt ‘ Facultes Mentale^^' torn 
pp 19,220 11 p 136 
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tK>wor of imagination. There must be something special, which 
ranses dogs to howl mthe night, and especially during moonlight, 
m that remarkable and melancholy manner called baying. 
All dogs do not do so ; and, according to Houzeau/^ they do not 
then look at the moon, but at some fixed point near the horizon. 
Houzoau thinks that their imagmations are disturbed by the 
vague outlines of the surrounding objects, and conjure up before 
them fantastic images : if this be so, their feelings may almost 
be called superstitious. 

Of all the faculties of the human mind, it will, I presume, be 
admitted that Reahon stands at the summit. Only a few persons 
now dispute that animals possess some power of reasomng 
Animals may constantly be seen to pause, deliberate, and resol ve. 
Tt IS a sigmficant fact, that the more the habits of any particular 
animal are studied by a naturalist, the more he attributes to 
reason and the less to unlearnt instincts.^^ In future chapters 
we shall see that some animals extremely low m the scale appar- 
ently display a certain amount of reason No doubt it is often 
diflS-Cult to distmguish between the power of reason and that of 
instinct For instance. Dr. Hayes, in his work on ' The Open 
Polar Sea,’ repeatedly remarks that his dogs, instead of continu- 
ing to draw the sledges in a compact body, diverged and separ- 
ated when they came to thin ice, so that their weight might be 
more evenly distributed This was often the first warning 
which the travellers received that the ice was becoming thin and 
dangerous Now, did the dogs act thus from the experience of 
each individual, or from the example of the older and wiser dogs, 
or from an inherited habit, that is from instinct This mstinctj 
may possibly have arisen since the time, long ago, when dogs 
were first employed by the natives in drawing their sledges ; or 
the Arctic wolves, the parent-stock of the Esquimaux dog, may 
have acquired an instinct, impelling them not to attack their 
prey in a close pack, when on thin ice 

We can only judge by the circumstances under which actions 
are performed, whether they are due to instinct, or to reason, or 
to the mere association of ideas: this latter piinciple, however, 
is intimately connected with reason. A curious case has been 
given by Prof Mobius,^® of a pike, separated by a plate of glass 
from an adjommg aquarium stocked with fish, and who often 
dashed himself with such violence against the glass in trymg to 

^ Facult4s Hentales des Am- I cannot help thinking, however, 
xnaux,* 1872, tom ii. p 181. that he goes too fai m underrating 

Mr L H. Moigan’s woik on the power of Instinct. 

‘The Am ei loan Beavei,’ 1868, offers ‘Die Bewegnngen der Thiers, 

a good lilnstiation of this lemaik. &c, 1876, p. 11. 
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catch the other fshes* that he was sometimes completely 
BturiBed* The pike went on thus for three months, but at last 
learnt caution, and ceased to do so. The plate of glass was then 
remored, but the pike would not attack these particular fishes, 
though he would deyour others which were afterwards intro- 
duced ; so strongly was the idea of a violent shock associated 
in his feeble mind with the^attempt on his former neighbours. 
If a sayage, who had never seen a large plate-glass window, 
were to dash himself even once agamst it, he would for a long 
time afterwards associate a shock with a window-frame ; but 
very differently from the pike, he would probably reflect on the 
nature of the impediment, and be cautions under analogous 
circumstances. Now with monkeys, ns w© shall presently see, a 
painful or merely a disagreeable impression, from an action once 
performed, is sometimes sufficient to prevent the animal from 
repeating it. If we attribute this difference between the monkey 
and the pike solely to the association of ideas being so much 
stronger and more persistent m the on^ than the other, though 
the pike often received much the more severe injury, can we 
maintain m the case of man that a similar difference implies the 
possession of a fundamentally different mind ^ 

Houzeau relates that, whilst crossing a wide and arid plain 
in Texas, his two dogs suffered greatly from thirst, and that 
between thirty and forty times they rushed down the hollows 
to search for water These hollows were not valleys, and there 
were no trees in them, or any other difference in the vegetation, 
and as they were absolutely dry there could have been no 
smell of damp earth. The dogs behaved as if they knew that 
a dip in the ground offered them the best chance of finding 
water, and Houzeau has often witnessed the same behaviour in 
other animajs. 

I have seen, as I daresay have others, that when a small 
object is thrown on the ground beyond the reach of one of the 
elephants in the Zoological Gardens, he blows through his trunk 
on the ground beyond the object, so that the current reflected 
on all sides may drive the object within his roach Again a well- 
known ethnologist, Mr. Westropp, informs me that he observed m 
Yienna a bear deliberately making with his paw a current in 
some water, which was close to the bars of his cage, so as to 
draw a piece of fioating bread within his reach These actions of 
the elephant and bear can hardly be attributed to instinct or 
inherited habit, as they would be of little use to an animal in a 
state of nature. Now, what is the difference between such 

‘ Faciiltds Mcutales des Amma^ax,' 1872, tom. u p 205. 
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actions, when pei*formed by an uncultivated man^ and by one of 
the higher animals ? 

The savage and the dog have often found water at a low levelj 
and the coincidence under such circumstances has become asso- 
ciated in their minds. A cultivated man would perhaps make 
some general proposition on the subject ; but from all that we 
know of savages it is extremely doubtful whether they would do 
so, and a dog certainly would not. But a savage, as wall as a 
dog, would search m the same way, though firequently dis- 
appointed ; and in both it seems to be equally an act of reason, 
whether or not any general proposition on the subject is 
consciously placed before the mmd.^ The same would apply to 
the elephant and the bear making currents in the air oi water. 
The savage would certainly neither know nor care by what law 
the desired movements were ejected; yet his act would bo 
guided by a rude process of reasoning, as surely as would a 
philosopher in his longest chain of deductions. There would no 
doubt be this difference between him and one of the higher 
animals, that he would take notice of much slighter circum- 
stances and conditions, and would obseive any connection 
between them after much less experience, and this would be of 
pai amount importance I kept a daily record of the actions of 
one of my mfants, and when he was about eleven months old, 
and befoie he could speak a single word, I was continually 
struck with the greater quickness, with which all sorts of objects 
and sounds were associated together m his mind, comiiared with 
that of the most intelligent dogs I ever knew. But the higher 
animals differ in exactly the same way in this power of associa- 
tion from those low m the scale, such as the pike, as well as in 
that of drawing inferences and of observation. 

The promptings of reason, after very short experience, are well 
shewn by the following actions of American monkeys, which 
stand low in their order. Bengger, a most careful observer, 
states that when he first gave eggs to his monkeys m Paraguay, 
they smashed them, and thus lost much of their contents ; after- 
wards they gently hit one end against some hard body, and 
picked oJT the bits of shell with their fingers. After catting 
themselves only once with any sharp tool, they would not touch 
it again, or would handle it with the greatest carition. Bumps 
of sugar were often given them wrapj^ed up in paper; and 

Prof. Huxley has analysed with See his aiticle, * Mr. Daiwin'a 
Admirable deal ness the mental steps Critics,* jn the ‘Conteiupoiaiy JRe-. 
by which a man, as well as a dog, view,* Nov. 1871, p. 462, and m his 
ai lives at a conclusion in a case * Cut iques and Essajs,’ 1873, p. 279. 
analogcus to that given in my text 
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Bengger sometimes put a live wp^p in the paper^ so that m 
hastily unfolding it they got stung ; after this had 07 ice happened, 
they always first held the packet to their ears to detect any 
movement within.-^ 

The following cases relate to dogs Mr Colquhoun^"^ winged 
two wild-ducks, which fell on the further side of a stream , his 
retriever tried to bring over both at once, but could not succeed ; 
she then, though never before known to ruffle a feather, 
deliberately killed one, brought over the other, and leturned 
foi the dead biid- Col Hutchmsoii i elates that two partridges 
wcio shot at once, one being killed, the other wounded, the 
latter ran away, and was caught by the retiiever, who on her 
return came across the dead bird; “she stopped, evidently 
“ greatly puzzled, and after one oi two trials, finding she could 
“ not take it up without permitting the escape of the winged 
bird, she considered a moment, then delibeiately murdered it 
by givmg it a severe crunch, and afterwards brought away 
''both together. This was the only known instance of her 
“ ever having wilfully injured any game ’’ Here we have reason 
though not quite perfect, for the retriever might have brought 
the wounded bird first and then returned for the dead one, as in 
the case of the two wiid-ducks I give the above cases, as 
resting on the evidence of two independent witnesses, and 
because in both instances the retrievers, after delibeiation, 
bioke through a habit wfflich is inheiited by them (that of not 
killing the game retiieved), and because they shew how strong 
their rcasomng faculty must have been to overcome a fixed 
habit 

I will conclude by quoting a remark by the illustrious 
Ilumboldtf'^^ “The muleteers m S Ameiica say, 'I will not give 
ft f mule whose step is easiest, but la mas raaonal , — the 

“'one that leasons best,”' and as he adds, “this popular ixprcs- 
“ Sion, dictated by long experience, combats the system of 
“ animated machines, better perhaps than all the arguments of 
“ speculative philosophy " Nevertheless some writers even yet 
deny that the higher ammals possess a trace of reason , and they 
endeavour to explam away, by what appears to be moie 
verbiage,^^ all such fads as those above given. 

Mr. Belt, m his most interest- p 45. Col Hutchinson on ' Bog 
mg work, ^ The Naturalist m Ni- Bieaking/ 1850, p 46. 
caiagua/ 1874 (p 119), likewise ‘ Peisonal Narrative,’ Eng. 

ibes vanous actions of a tamed tianslat , vol in p 106 
Cebua. which, I think, clearly shew I am glad to find that so acute 

that this ammai possessed some a leasonen as Mi Leslie Stephen 
reas< nmg power. (^Darwinism and Divmity, Essays 

^The Moor and the Loch,* cn Fzee-thinkmg/ 1873, p, 80), in 
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It liaSj I tliink, now been siiewn that man and the higher 
animals^ especially the Primates, have some few instincts in 
common All have the same senses, intuitions^ and sensations, — 
similar passions, affections, and emotions, even the more complex 
ones, such as jealousy, suspicion, emulation, gratitude, and 
magnammity , they practise deceit and are revengeful , they are 
sometimes susceptible to ridicule, and even have a sense of 
humour ; they feel wonder and curiosity ; they possess the same 
faculties of imitation, attention, deliberation, choice, memory, 
imagination, the association of ideas, and reason, though in very 
different degiees. The individuals of the same species graduate 
m intellect from absolute imbecility to high excellence. They 
are also liable to insanity, though far less often than m the case 
of man.^ Nevertheless, many authors have insisted that man is 
divided by an insupeiable barrier fi-om all the lower ammals in 
his mental faculties. I formerly made a collection of above a 
score of such aphorisms, but they are almost worthless, as their 
wide diffeience and number prove the difficulty, if not the im- 
possibility, of the attempt. It has been asserted that man alone 
IS capable of progressive improvement , that he alone makes use 
of tools or fire, domesticates other animals, or possesses property , 
that no animal has the power of abstraction, or of forming 
general concepts, is self-conscious and comprehends itself , that 
no animal employs language, that man alone has a sense of 
beauty, is liable to capiice, has the feeling of gratitude, mystery, 
&c , believes m God, or is endowed with a conscience. I will 
hazaid a few remarks on the more important and interesting of 
these points. 

Archbishop Sumner formeily maintained that man alone is 
capable of progressive improvement. That he is capable of 
incomparably greater and more lapid impiovement than is any 
other animal, admits of no dispute ; and this is mainly 
due to his power of speaking and handing down his acquired 
knowledge With ammals, looking filist to the mdividual, every 
one who has had any experience in setting traps, knows that 


speaking of the supposed impassable 
bairiei between the minds of man 
and the lower ar imals, says, “ The 
distinctions, indeed, which have 
been diawn, seem to ns to rest 
upon no bettci foundation than a 
^ great many other metaphysical 
distinctions , that is, the assump- 
^ non that because you can give 
“ two things difierent names, they 
« must theiefoie have different na- 


tuies It IS difficult to under- 
stand how anybody who has ever 
kept a dog, or seen an elephant, 
can have any doubts as to an 
“ animaTs power of peifoiming the 
“ essential processes of reasoning ’’ 
See *■ Madness in Animals,' bv 
Dr W. Lauder Lindsay, in * Journal 
ot Mental Science,' July 1871. 

Quoted by Sn G, Lyell, * Anti- 
quity of Man/ p. 4>97. 
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young animals can “be caught mach more easily than old ones ; 
and they can be much more easily approached by an enemy. 
Eren with respect to old animals, it is impossible to catch many in 
uhe same place and in the same land of trap, or to destroy them 
by the same kind of poison ; yet it is improbable that all should 
have pai taken of the poison, and impossible that all should have 
been caught in a trap They must learn caution by seeing their 
brethren caught or poisoned In North America, where the fur- 
bearing animals have long been pursued, they exhibit, according 
to the unanimous testimony of all observers, an almost mcredibie 
amount of sagacity, caution and cunning ; but trapping has been 
there so long carried on, that inheritance may possibly have come 
into play. I have received several accounts that when telegraphs 
are first set up m any district, many birds kill themselves by 
fi;ying against the wires, but that m the course of a very few 
years they learn to avoid this danger, by seemg, as it would 
appear, their comrades killed.®^ 

Jf -we look to successive generations, or to the race, there is no 
doubt that birds and other animals giadually both acquire and 
lose caution in relation to man or other enemies and this 
caution is certainly m chief part an inherited habit or instinct, 
but m part the result of individual experience. A good observer, 
Leioy,^"* states, that m districts where foxes are much hunted, 
the young, on first lea vmg their burrows, are incontestably much 
more wary than the old ones m districts where they are not much 
disturbed. 

Our domestic dogs are descended from wolves and jackals,®* 
and though they may not have gained in cunning, and may have 
lost in wariness and suspicion, yet they have progressed in 
certain moral qualities, such as in affection, trust-worthiness, 
temper, and probably m general intelligence. The common rat 
has conquered and beaten several other species throughout 
Europe, m parts of North America, New Zealand, and recently in 
Formosa, as well as on the mainland of China. Mr. Swinhoe,®* 
who describes these two latter cases, attributes the victory of the 
common rat over the large Mus comnga to its superior cunning; 
and this latter quality may probably be attributed to the habitual 

For additional evidence, with ‘ Lettres Phil sui Plntelhgence 

aetails, see M. Houzeau, ‘ Les des Animaux,^ uouvelle edit. 1802, 
Facnlt^s Mentales,’ tom. ii 1872, p 86. 

p 147. See the evidence on this head 

See, with respect to birds on in chap i. vol i ^ On the Vaiiatioa 
oceanic i&ianas, my ‘ Journal of of Animals and Plants under Do-* 
Researches dm mg the voyage of the mesticatzon * 

Beagle,’* ’“1845, p 398 ‘Origin ‘Pioc. Zoolog Soc * 1864 p 

of Species,’ 5th ed^^t p. 260. 1S6* 
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exercise of all its faculties in avoiding extirpation by manj as 
veil as to nearly all the less cunning or weak-minded rats having 
teen continuously destroyed by him. It is^, however, possible 
that the success of the common rat may be due to its having 
possessed greater cunmng than its fellow-species, before it 
became associated with man. To maintain, independently of any 
diLOct evidence, that no ammal during the course of ages has 
progressed m intellect or other mental faculties, is to beg the 
question of the evolution of species. We have seen that, ac- 
cordmg to Tartet, existing mammals belongmg to several orders 
have larger brains than their ancient tertiary prototypes. 

It has often been said that no animal uses any tool; but 
the chimpanzee in a state of nature cracks a native fruit, some- 
\vhat like a walnut, with a stone,^ Itengger®^ easily taught an 
American monkey thus to break open hard palm-nuts ; and 
afterwards of its own accord, it used stones to open other kmds 
of nuts, as well as boxes. It thus also removed the soft rmd of 
fruit that had a disagreeable havour. Another monkey was 
taught to open the lid of a large box with a stick, and after- 
wards it used the stick as a lever to move heavy bodies , and I 
have myself seen a young orang put a stick into a crevice, shji 
his hand to toe other end, and use it m the proper manner as a 
lever. The tamed elephants in India are well known to break 
off branches ol trees and use them to drive away the flies , and 
this same act has been observed in an elephant in a state ot 
nature ^ I have seen a young orang, when she thought she was 
going to be whipped, cover and protect herself with a blanket or 
straw. In these several cases stones and sticks were employed 
as implements , but they are likewise used as weapons. Brehm^® 
states, on the authority of the well-known traveller Schimper, 
that in Abyssinia when the baboons belonging to one species 
( (7, geladct) descend in troops from the mountains to plunder the 
fields, they sometimes encounter troops of another species 
(C hamadrgas), and then a fight ensues. The Geladas roll 
down great stones, which the Hamadryas try to avoid, and then 
both species, making a great uproar, rush furiously against each 
other. Brehm, when, accompanymg the Duke of Goburg-Gotha, 
aided in an attack with fire-arms on a troop of baboons in the 
pass of Mensa in Abyssinia, The baboons m return rolled so 
many stones down the mountam, some as large as a man’s head, 
that the attackers had to beat a hasty retreat ; and the pass was 

Savage and Wyman in * Boston 1830, s 51—56. 

Journal of Nat. Hist.’ vol. iv. 1843— The ‘Indian Field,’ March 4, 

44, p. 383. 1871. 

‘ Saagethiere von Paraguay,* ‘ Tliierlebeu/ B i. 5 *. 79, 82. 

O 



Past I. 


S2 The Descent of Man, 


aeftially closed for a time against tlie caraTan. It deservea 
notice that these baboons thus acted in concert. Mr Wallace^^ 
on three occasions saw female orangs, accompanied by their 
young, breaking off branches and the great spiny fruit of the 
Dtirian tree, with CYery appearance of rage; causing such a 
shower of missiles as effectually kept us from approaching too 
near the tree.’^ As I have repeatedly seen, a chimpanzee will 
throw any object at hand at a person who offends him ; and the 
before mentioned baboon at the Cape of Good Hope prepared 
mud for the purpose. 

In the Zoological Gardens, a monkey, which had weak teeth, 
used to break open nuts with a stone , and I was assured by the 
keepers that after using the stone, he hid it in the straw, and 
would not lot any other monkey touch it. Here, then, we have 
the idea of property ; but this idea is common to every dog with 
a bone, and to most or all birds with their nests. 

The Duke of Argyll remarks, that the fashioning of an 
implement for a special purpose is absolutely peculiar to man ; 
and he considers that this forms an immeasurable gulf between 
liim and the biutes. This is no doubt a very important dis- 
tinction , but there appears to me much truth in Sir J. Lubbock\s 
suggestion/^ that when primeval man first used flint-stones for 
any purpose, he would have accidentally splintered them, and 
would then have used the sharp fragments. From this step it 
would be a small one to break the flints on purpose, and not a 
very wide step to fashion them rudely. This latter advance, 
however, may have taken long ages, if we may judge by the 
immense interval of tune which elapsed before the men of the 
neolithic period took to grinding and polishing their stone tools. 
In breaking the flints, as Sir J. Lubbock likewise remarks, 
sparks would have been emitted, and in grmdmg them heat 
would have been evolved thus the two usual methods of 
** obtaining fire may have originated.^" The nature of fire would 
have been known m the many volcanic regions where lava 
occasionally flows through forests The anthropomorphous 
apes, guided probably by instinct, build for themselves tem- 
porary platforms ; but as many instincts are largely controlled 
by reason, the simpler ones, such as this of buildiug a platform, 
might readily pass mto a voluntary and conscious act. The 
orang is known to cover itself at night with the leaves of the 
Pandanus ; and Brehm states that one of his baboons used to 
protect itself from the heat of the sun by throwing a straw-mat 

'*1 ‘ The Malay Archipelago,* toI. 145, 147. 

1, 1869, p. 87. ‘ Prehistoric Times,* 1865, p. 

*** ^ Primeval Man,’ 1869, pp. 473, <Sfc 
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over its head. In these several habits, wo probably see the first 
stops towards some of the simpler arts, such as rude architecture 
axid dress, as they arose amongst the early progenitors of man. 

j^stract%on^ Qeneral OoncepHons^ JSelf-consoiousness^ J^Iental 
i nd%viduaUty. — It -wonld be very difficult for any one with even 
ranch more knowledge than I possess, to determine how far 
animals exhibit any traces of these high mental powers. This 
difficulty arises from the impossibility of judging what passes 
through the mind of an animal ; and again, the fact that writers 
differ to a great extent in the meamng which they attribute to 
the above terms, causes a further difficulty. If one may judge 
from various articles which have been pubhshed lately, the 
greatest stress seems to be laid on the supposed entire absence 
in animals of the power of abstraction, or of forming general 
concepts. But when a dog sees another dog at a distance, it is 
often clear that he perceives that it is a dog in the abstract , for 
when he gets nearer his whole manner suddenly changes, if the 
other dog be a friend. A recent writer remarks, that in ail sucb 
cases it is a pure assumption to assert that the mental act is 
not essentially of the same nature m the animal as in man. It 
either refers what he perceives with his senses to a mental 
concept, then so do both ^ When I say to my terrier, in an 
eager voice (and I have made the trial many times), Hr, hi, 
where is it ? ” she at once takes it as a sign that something is to 
be hunted, and generally first looks quickly all around, and 
then rushes into the nearest thicket, to scent for any game, but 
finding nothing, she looks up mto any neighbouring tree for a 
squirrel Now do not these actions clearly shew that she had m 
her mind a general idea or concept that some animal is to be 
discovered and hunted 

It may be freely admitted that no animal is self-conscious, 
if by this term it is implied, that he reflects on such points, as 
whence he comes or whither he will go, or what is life and death, 
and so forth. But how can we feel sure that an old dog with an 
excellent memory and some power of imagination, as shewn by 
his dreams, never reflects on his past pleasures or pains in the 
chase ? And this would be a form of self-consciousness. On the 
other hand, as Buchner^® has remarked, how httle can the hard- 
worked wife of a degraded Austrahan savage, who uses very 
few abstract wtf rds, and cannot count above four, exert hex seli- 
oonsciousness, or reflect on the nature of her own existence. It 
IS generally admitted, that the higher animals possess memory, 

Mr. Hookham, m a letter to ** ‘ Confeiences sur la Throne 
Prof. Max Muller, m tbs ‘ Birmmg- Darwinienne/ Fiench traufllat. 
h&m News/ May 1S73. 180^ p. 132, 
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attention, association, and even some imagination and reason. 
If these powers, which differ mnch in different animals, are 
capable of improvement, there seems no great improbability m 
more complex faculties, such as the higher forms of abstraction, 
and self-consciousness, &c., having been evolved through the 
development and combination of the simpler ones. It has been 
urged against the views here maintained, that it is impossible 
to say at what point in the ascending scale animals become 
capable of abstraction, &o ; but who can say at what age this 
occurs in our young children ^ We see at least that such powers 
are developed in children by imperceptible degrees 

That animals retain their mental individuality is unq[ucstion- 
able. When my voice awakened a train of old associations in 
the mind of the before-mentioned dog, he must have retained 
his mental individuality, although every atom of his brain had 
probably undergone change more than once during the interval 
of five years This dog might have brought forward the 
argument lately advanced to crush all evolutionists, and said, 
I abide amid all mental moods and all material changes. . . . 
The teaching that atoms leave their impressions as legacies to 
other atoms falling into the places they have vacate 1 is con- 
tradictory of the utterance of consciousness, and is therefore 
false ; but it is the teaching necessitated by evolutionism, con- 
sequently the hypothesis is a false one.”'^® 

Language . — This faculty has justly been considered as one of 
the chief distinctions between man and the lower animals. But 
man, as a highly competent judge. Archbishop Whately remarks, 
is not the only animal that can make use of language to express 
what is passing in his mind, and can understand, more or less, 
""what is so expressed by anothor.^^^^ In Paraguay the Cehxi^ 
azarcB when excited utters at least six distinct sounds, which 
excite in other monkeys similar emotions."^® The movements of 
the features and gestures of monkeys are understood by us, and 
they partly understand ours, as Eengger and others declare. It 
is a more remarkable fact that the dog, since being domesticated, 
hss learnt to bark"*^ m at least four or five distinct tones. 
Although barking is a new art, no doubt the wild parent-species 
of the dog expressed their feelings by cries of various kinds. 
With the domesticated dog we have the bark of eagerness, as in 
the chase ; that of anger, as well as growling ; the yelp or howl of 
despair, as when shut up ; the baying at night ; the bark of joy, as 

The Rev Pr J. " Anti- ■*** Rengger, ibid s. 45. 

I>aTWimsin/ 1869, p 13. See my ‘Vauation of Aai 

Quoted in ‘Anthropological Re- mals and Plants under Domesticai* 
new ^ 1864, p 158. ticn/ voL i. p. 27* 
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wiien starting on a -walk with Ms master ; and the very distinct 
one of demand or snpphcation, as when wishing for a door or 
window to he opened According to Houjzean, who paid par- 
ticular attention to the subject^ the domestic fowl niters at least 
a dozen significant sounds 

The hahitnal use of articulate language is, howerer, peculiar 
to man ; hut he uses, in common with the lower animals, inarti- 
culate cries to express his meaning, aided by gestures and the 
movements of the muscles of the face This especially holds 
good with the more simple and vivid feelings, which are but 
little connected with our higher intelligence. Our cries of pain, 
fear, surprise, anger, together with their appropriate actions, 
and the muimur of a mother to her beloved child, are more 
expressive than any words. That which distinguishes man 
from the lower animals is not the understanding of articulate 
sounds, for, as every one knows, dogs undei*stand many words 
and sentences. In this respect they are at the same stage of 
development as infants, between the ages of ten and twelve 
months, w ho understand many words and short sentences, but 
cannot yet utter a single word. It is not the meie articulation 
which is our distinguishing character, for parrots and other 
birds possess this power. Nor is it the mere capacity of con- 
necting definite sounds with defimte ideas ; for it is certam that 
some parrots, which have been taught to speak, connect un- 
errmgly words with things, and persons with events.®^ The 
lower animals differ from man solely in Ms almost mfinitely 
larger power of associatmg together the most diversified 


‘Fiiciiltes Meiitales des Am- 
tom n 1872, p 84:6—84-9 
See a dxbcusbion on this subject 
m Ml. E B. Tyloi’b voij mteie&ting 
work, ‘Eeseaiches into the Eaily 
Hibtoxy of Mankind,^ 1865, chaps. 
11 . to ir. 

I have received several detailed 
accounts to this efiect Admiral 
Sn J. Sulivan, whom I know to be 
a careful observei, assures me that 
-m Afiican pariot, long kept in his 
iathei’s house, invaiiably called 
ceitam persons of the household, as 
well as visitois, by their names He 
aaid “ good morning’' to eve^ y one at 
breakfast, and ‘‘ good night ” to each 
as they left the loom at n*ghfc, and 
never reveised these salutations 
To Sir J. Suii van's father, he usod 


to acta to the good moi ning a 
short sentence, which was ne\ei 
once lepeated aitei his fathei's 
death He scolded violently a 
stiange dog which came into the 
loom thiongh the open window; 
and he scolded anothei pairot (say- 
ing ‘■‘you naughty polly") which 
had got out of its cage, and -was 
eating apples on the kitchen table. 
See also, to the same effect, Houzeau 
on pairots, ‘ Facultes Mentales,' 
tom 11 . p 309. Br. A. Moschkau 
mfoiins me that he knew a stalling 
which never made a mistake in 
saying in German “ good morning ” 
to pel sons ai living, and “ good- 
bye, old fellow," to those depaiting. 
1 could add seveial other such 
cases. 
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i50unds and ideas; and this obviously depends on tha high 
development of his mental powers. 

As Horne Took^ one of the foanders of the noble science of 
philology, observes, language is an art, like brewing or halo ng , 
but writing would have been a better simile. It ceitainly is not 
a true mstmct, for every language has to be learnt. It diffei%^ 
however, widely from all ordinary arts, for man has an m- 
stmctive tendency to speak, as we sec m the babble of our 
young children , whilst no clald has an instinctive tendency to 
brew, bake, or wiite Moieover, no philologist now supposes 
that any language has been deliberately invented, it has been 
slowly and unconscmusly developed by many steps.^® The 
sounds uttered by birds offer m seveial respects the nearest 
analogy to language, for all the members of the same species utter 
the same mstinctive cries expressive of their emotions ; and all 
the kinds which sing, exert their power instinctively , but the 
actual song, and even the call-notes, are learnt from their 
parents or foster-parents These sounds, as Dames Barrington^** 
has proved, are no more innate than language is in manJ* 
The first attempts to sing ^‘may bo comjiared to the impeifect 

endeavour in a child to babble The young males continue 
practising, or as the bird-catchers say, recording/^ for ten or 
eleven months. Their first essays show hardly a rudiment of 
the future song , but as they grow older we can perceive what 
they are aiming at , and at last they are said " to sing thoir 

song round.” Nesthngs which have learnt the song of a distinct 
species, as with the canary-birds educated m the Tyrol, teach 
and transmit their now song to their offsprmg. The slight 
natural differences of song in the same species inhabiting 
different districts may be appositely compared, as Bariington 
remarks, ^‘to provincial dialects;” and the songs of allied, 
though distmct species may be compared with the languages of 
distinct races of man, I have given the foregomg details to 
shew that an instmctive tendency to acquire an art is not 
peculiar to man 

With respect to the origin of articulate language, after having 
read on the one side the highly mteresting works of Mr. Hens- 


See some good remaiks on this 
head by Prof Whitney, m his 
^ Oriental and Linguistic Studies,' 
1873, p, 354 He observes that the 
debii e of communication between 
man is the living force, which, 
in the development of language, 
‘^woiks both consciously and un- 
^ consciously consciously as le- 


gards the immediate end te oe 
attained ; unconsciously as i eg.ird^ 
the fmthei consequences oi the 
“ iCt/* 

Hon, Dames Bnmagton :n 
^Philosoph. Transactiuxts,' 177o, p, 
282. See alsc Dureau de la 
in ^Ann. des. Sc Nat/ 3id senes, 
Zoolog, tom X p 119. 
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leigli Wedgwood^ tlie Eev, F. Farrar, and Prof* ScMeiolier,®® and 
the celebrated lectures of Prof Max Muller on the other side, I 
cannot doubt that language owes its origin to the imitation and 
modification of Tarious natural sounds, the voices of other 
ammals, and man’s own instmctive cries, aided by signs and 
gestures. When we treat of sexual selection we shall see that 
primeval man, or rather some early progenitor of man, probably 
first used his voice in producmg true musical cadences, that is 
in singing, as do some of the gibbon-apes at the present day , 
and we may conclude from a widely-spread analogy, that this 
power would have been especially exerted during the courtship 
of the sexes, — would have expressed various emotions, such as 
love, jealousy, triumph, — and would have served as a challenge to 
rivals. It IS, therefore, probable that the imitation of musical 
cries by articulate sounds may have given rise to words expres- 
sive of various complex< emotions The strong tendency in our 
nearest allies, the monkeys, in microcephalous idiots,^® and in 
the barbarous races of mankind, to imitate whatever they hear 
deserves notice, as bearing on the subject of imitation. Since 
monkeys certainly understand much that is said to them by 
man, and when wild, utter sigual-cries of danger to their 
fellows , and since fowls give distinct warmngs for danger or. 
the ground, 01 m the sky from hawks (both, as well as a third 
cry, intelligible to dogs)/^ may not some unusually wise ape-like 
ammal have imitated the giowl of a beast of prey, and thus 
told his fellow-monkeys the nature of the expected danger ? This 
would have been a first step m the formation of a language. 

As the voice was used more and more, the vocal organs wonld 
have been strengthened and perfected through the principle of 
the mherited effects of use , and this would have reacted on the 
power of speech. Put the relation between the contmued use of 
language and the development of the bram, has no doubt been 
far more important. The mental powers in some early pro- 
genitor of man must have been more highly developed than in 

‘On the Origin of Language,* ‘ Me'moiie sui les Micro- 

by H Wedgwood, 1866 ‘Chapters c^phales,' 1867, p. 169. With ic 
on Language,’ by the Rev. F. W. spect to savages, I have given some 
Fairai, 1865. These works are facts in my ‘ Journal of Researches,’ 
most interesting See also ‘ Oe la &c , 1845, p. 206. 

Phys et de I’arole,’ pai Albeit See cleai evidence on this head 

Lemoine, 1865, p 190 The woik in the two woiks so often quoted, 
on this subject, by the late Pi of by Brehm and Renggei*. 

Aug Schleicher, has been translated Houzeau gives a very cmnons 

by Dr Bikkeis into English, under account of his observations on this 
tne title of ‘Daiwinism tested by subject in his * Facultes Mentalea 
the Suence of Language,’ 1869 des Animau\,’ tom. ii , p. 348. 
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any existing ape^ before eTen tbe most imperfect form of speecb 
could have come into use ; but we may coniideiitly believe that 
the continued use and advancement of this power would have 
reacted on the mind itself, by enabling and encouraging it to 
carry on long trains of thought. A complex tiam of thought 
can no more be carried on without the aid of words, whether 
spoken or silent, than a long calculation without the use of 
figures or algebra. It appears, also, that even an ordinary tram 
of thought ahnost requires, or is greatly facilitated by some 
form of language, for the dumb, deaf, and blind gal, Lauia 
Bridgman, was observed to use her fingers whilst dreaming.^ 
Nevertheless, a long succession of vivid and connected ideas may 
pass through the mind without the aid of any form of language, 
as we may infer from the movements of dogs during their 
dreams. We have, also, seen that ammals are able to leason 
to a certain extent, manifestly without the aid of language. 
The intimate connection between the brain, as it is now 
developed m us, and the faculty of speech, is well shewn by 
those curious cases of bram-dzsease in which speech is sx>ecially 
affected, as when the power to remember substantives is lost, 
whilst other words can be correctly used, or whore substantives 
of a ceitain class, or all except the initial letters of substantives 
and proper names are forgotten.®® There is no more improb- 
ability m the continued use of the mental and vocal oigans 
leading to inherited changes in their stiuctuie and functions, 
than m the case of handwiiting, which depends partly on the 
form of the hand and paitly on the disposition of the mind , and 
hand-writing is certamly mherited 

Several writers, more especially Prof Max Muller,®^ have 
lately insisted that the use of language implies the power of 
forming general concepts; and that as no animals are supposed 
to possess this power, an impossible barrier is farmed between 
them and man^’® With respect to animals, I have alicady 

See lemarks on this head by Lectures on ‘ Mi Darwin’s Phi- 

Di. Mau-d&ley, ‘The Physiology and losophy of Language,’ 1873. 
Pathology of Mind,* 2nd edit. 1868, The judgment of a diatin- 

P- 199 guished philologist, such as Fiof. 

Many curious cases have been Whitney, will have far more weight 
recoided. See, for instance, Di on this point than anything that 
Bateman ‘ On Aphasia,’ 1870, p 27, I can &ay He remarks (‘OiientaJ 
81, 53, 100, Sue, AlbO, ‘ laqmiies and Linguistic Studies,’ 1873, p 
Concerning the Intellectual Poweis, 297), in speaking of Bleek’s views , 
by Dr. Aberciombie, 1838, p 150 “Because on the giand scale lan- 

‘ The Variation of Animals “ g^age is the necessary auxiliary 
and Plants undei Domestication,’ “ of thought, indispensable to the 
vol. 11 . p. 6. << development of the power of 
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endeavoured to show that they have this power, at least in a 
rude and incipient degree. As far as concerns infants of from 
ten to eleven months old, and deaf-mutes, it seems to me in- 
credible, that they should be able to connect certain sounds with 
certain geneial ideas as quickly as they do, unless such ideas 
were already formed in their minds. The same remark may be 
extended to the more mtelligent animals ; as Mr Leshe Stephen 
observes,®^ A dog frames a general concept of cats or sheep, 
and knows the corresponding words as well as a philosopher. 
“ And the capacity to understand is as good a proof of vocal 
intelligence, though in an mferior degree, as the capacity to 
speak.” 

Why the organs now used for speech should have been 
originally perfected for this purpose, rather than any other 
organs, it is not difficult to see Ants have considerable powers 
of mtercommumcation by means of their antennse, as shewn by 
Huber, who devotes a whole chapter to their language. We 
might have used our fingeis as efficient instruments, for a 
person with practice can report to a deaf man every word of a 
speech rapidly delivered at a public meetmg, but the loss of 
our hands, whilst thus employed, would have been a serious 
inconvenience. As ail the higher mammals possess vocal organs, 
constructed on the same general plan as ours, and used as a 
moans of communication, it was obviously probable that these 
same organs would be still further developed if the power of 
communication had to be improved ; and this has been e:ffected by 
the aid of adjoining and v ell adapted parts, namely the tongue 
and bps The fact of the higher axies not using their vocal 
organs for speech, no doubt depends on their intelligence not 
having been sufficiently advanced. The possession by them of 

“ thmkmg, to the distinctness and fingeis into imitation of spoken 
“ vMixety and complexity of cogni- “ woids.” Max Muller gives in 
tions to the full masteiy of con- it.ilics Lectuies on Mr. Daiwm's 
sciouaness ; theiefore he would Philosophy of Language,* 1873, 
“ tain make thought absolutely im- third lectuie) the following aphoi- 
‘‘possible without speech, identify- ism “Theie is no thought with- 
“ mg the faculty with its instru- “ out woids, as little as there an> 
“ ment. He might just as leason- “ woids without thought” What 
“ ably assert that the human hand a stiange definition must here be 
cannot act without a tool. With given to the word thought I 
such a doctrine to stait fiom, he ‘ Essays on Fi ee-thinking,’ &c*, 

“ cannot stop shoit of Mulleins 1873, p 82 

“ worst paradoxes, that an infant See some good remarks to tnis 

“ (zTi /a7is, not speaking) is not a efiect by Di. Maudsley, ‘The Phy- 
** human beings and that deaf-mutes niology ana Pathology of Mind, 

‘ do not become possessed of reason 1868, p. 199. 
until they leain 0 twist their 
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organs, which with long-continned practice might have been 
used for speech, although not thus used, is paralleled by the 
case of many birds which possess organs fitted for singing, 
though they never sing. Thus, the nightingale and crow have 
vocal organs similarly constructed, these being used by the 
former for diversified song, and by the latter only for croaking.^® 
If it he asked why apes have not had their intellects developed 
to the same degree as that of man, general causes only can be 
assigned in answer, and it is unreasonable to expect anything 
more defimte, considering our ignorance with respect to the 
successive stages of development through which each creature 
has passed. 

The formation of different languages and of distinct species, 
and the proofs that both have been developed through a gradual 
process, are curiously parallel But we can trace the formation 
of many words further back than that of species, for we can 
perceive how they actually arose from the imitation of various 
sounds. We find in distmct languages striking homologies due 
to community of descent, and analogies due to a similar process 
of formation. The manner m which certain letters or sounds 
change when others change is very hke correlated growth We 
have m both cases the reduplication of parts, the effects ot long- 
continued use, and so forth. The frequent presence of rudi- 
ments, both in languages and in species, is still more lemarkablo. 
The letter m in the word am, means I , so that in the expres- 
sion I am, a superfluous and useless rudiment has been retained. 
In the spelling also of words, letters often remain as the rudi- 
ments of ancient forms of pronunciation. Languages, like 
organic beings, can be classed in groups under groups : and they 
can be classed either naturally according to descent, or aiti- 
ficially by other characters Dominant languages and dialects 
spread widely, and lead to the gradual extinction of other 
tongues A language, like a species, when once extinct, never, 
as Sii C. Lyeil remarks, reappears. The same language never 
has two birth-places. Distinct languages may be crossed or 
blended together.®^ We see variability in every tongue, and new 

Maogilhva ay, < Hast, of British display any unusual capacity for 
Bards, yoL u. 1839, p, 29 An imitation. KeseaicJaes m Zooloo'v, 
excellent obseiver, Mr Blackwall, 1834, p 158. 

remaiks that the magpie learns to inteiestin«- pn- 

pionounce single woids, and eyen lallelism between the development 
shoit sentences, moie leadily than of species and languages, given br 
almost any othei Biitish bird; yet. Sir C Lyeli m ‘The Geolocr* Eyf- 
as he adds, aftei long ana ciosely dences of the Antiquity of^ Man ’ 
mYebtigating its habits, he has 1863, chap. xxiu. ’ 

nerei known it, in a state of natuie, ea lemaiks to this effect by 
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words aro continually cropping up ; but as there is a limit to 
the powers of the memory, single words, like whole languages, 
gradually become extmct As Max Muller has well 10 - 
marked . — A struggle for life is constantly going on amongst 
the words and grammatical forms in each language. The 
better, the shorter, the easier forms are constantly gaming the 
upper hand, and they owe their success to their own inherent 
virtue.” To these more important causes of the survival of 
ceitain woids, mere novelty and fashion may be added; for 
there is m the mind of man a strong love for slight changes in all 
things. The survival or preservation of certain favoured words 
in the struggle for existence is natural selection. 

The perfectly regular and wonderfully complex construction 
of the languages of many barbarous nations has often been 
advanced as a proof, either of the divine origin of these lan- 
guages, or of the high art and former civilisation of their 
founders. Thus F. von Schlegel writes • In those languages 
which appear to be at the lowest grade of intellectual culture, 
we frequently observe a very high and elaborate degree of art 
in their grammatical structure. This is especially the case 
“ with the Basque and the Lapponian, and many of the Ame- 
rican languages But it is assuredly an eiror to speak of 
any language as an art, m the sense of its having been elabor- 
ately and methodically formed. Philologists now admit that 
conjugations, declensions, &c , originally existed as distinct 
words, since joined together; and as such words express the 
most obvious relations between objects and persons, it is not 
surprising that they should have been used by the men of most 
races during the earhest ages. With respect to perfection, the 
following lUiistration will best shew how easily we may err a 
Orinoid sometimes consists of no less than 150,000 pieces of 
shell, all arranged with perfect symmetry in radiating lines , 
but a naturalist does not consider an animal of this kind as 
more perfect than a bilateral one with comparatively few parts, 
and with none of these paits alike, exceptmg on the opposite sides 
of the body. He justly considers the differentiation and special- 
isation of organs as the test of perfection- So with languages ‘ 
the most symmetrical and complex ought not to he ranked above 
irregular, abbreviated, and bastardised languages, which have 


the Rev. F. W. Faiiar, m an m- Quoted by C. S. Wake, ‘Chap 

tcrei>tin^ aiticle, entitled ‘Philo- teis on. Man,’ 1868, p. 101- 
loojy and Daiwmism ’ in ‘Nature,’ Buckland, ‘Bridgewater TiVfi> 

March 24th, 1870, p. 528 tifee,’ p 411. 

‘Nature,’ Jan. 6tli, 187C p. 257. 
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borrowed expressiTe words and nsefal forms of construction from 
various conquering, conquered, or immigrant races. 

From these few and imperfect remarks I conclude that the 
extremely complex and regular construction of many barbarous 
languages, is no proof that they owe their origin to a special 
act of creation Nor, as we have seen, does the faculty of 
articulate speech in itself offer any insuperable ob]GCtion to 
the belief that man has been developed from some lower 
form. 

Sense of Beauty. — This sense has been declared to he peculiar 
to man. 1 refer here only to the pleasure given by certain 
colouis, forms, and sounds, and which may fairly be called a 
sense of the beautiful ; with cultivated men such sensations are, 
however, intimately associated with complex ideas and trains of 
thought. When we behold a male bird elaborately displaying 
Ills graceful plumes or splendid colours before the female, 
whilst other birds, not thus decoiated, make no such display, 
it is impossible to doubt that she admires the beauty of her 
male partner. As women everywhere deck themselves with 
these plumes, the beauty of such ornaments cannot be disputed. 
As we shall see later, the nests of humming-birds, and the 
playing passages of bower-birds are tastefully ornamented 
with gaily-coloured objects, and this shews that they must 
receive some kind of pleasure from the sight of such things. 
With the great majority of animals, however, the taste for the 
beautiful is confined, as far as we can judge, to the atti actions 
of the opposite sex The sweet stiains jpoured forth by many 
male birds durmg the season of love, are certainly admired by 
the females, of which fact evidence will hereafter he given. If 
female birds had been incapable of appreciating the beautiiul 
colours, the ornaments, and voices of their male partners, all the 
labour and anxiety exhibited by the latter in displaying their 
charms before the females would have been thrown away ; and 
this it IS impossible to admit. Why certain bright colours 
should excite pleasure cannot, I presume, be explained, any 
more than why certain flavours and scents are agreeable, but 
habit has something to do with the result, for that which is at 
first unpleasant to our senses, ultimately becomes pleasant, and 
habits are inherited. With respect to sounds, Helmholtz: has 
explained to a certain extent on physiological principles, why 
harmonies and certain cadenees are agreeable. But besides 
this, sounds frequently recurring at irregular intervals are 

See some good remarks on the J Lubbock, ‘ Origin of C ViLsatiezi,, 
6 implifi 2 «>^-toii of lanCTagCb, by Sir 1870^ p, 278. 
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lijglily disagreeable, as every one will admit who has listened at 
night to the irregular dapping of a rope on board ship* The 
-same principle seems to come into play with vision, as tlie 
eye prefers symmetry or fignres with some regular recurrence* 
Patterns of this kind are employed by even the lowest savages 
as ornaments; and they have been developed through sexual 
selection for the adornment of some male animals Whether we 
can or not give any reason for the pleasure thus derived from 
vision and hearings yet man and many of the lower animals are 
alike pleased by the same colours, graceful shading and forms, 
and the same sounds. 

The taste for the beautiful, at least as far as female beauty is 
concerned, is not of a special nature in the human mind ; for it 
differs widely in the different races of man, and is not quite the 
same even in the different nations of the same race Judging 
from the hideous ornaments, and the equally hideous music 
admired by most savages, it might be urged that their aesthetic 
faculty was not so highly developed as in certain animals, for 
instance, as m birds. Obviously no animal would be capable of 
admiring such scenes as the heavens at night, a beautiful land- 
scape, or refined music; but such high tastes are acquired 
through culture, and depend on complex associations ; they are 
not enjoyed by barbarians or by uneducated persons. 

Many of tbe faculties, which have been of inestimable service 
to man for his progressive advancement, such as the powers of 
the imagination, wonder, curiosity, an undefined sense of beauty, 
a tendency to imitation, and the love of excitement or novelty, 
could hardly fail to lead to capricious changes of customs and 
fashions, I have alluded to this pomt, because a recent writer 
has oddJy fixed on Caprice one of the most remarkable and 

typical differences between savages and brutes” But not 
only can we partially understand how it is that man is from 
vaiious conflicting influences rendered capricious, hut that 
the lower animals are, as we shall hereafter see, hkewise capri- 
cious m their affections, aversions, and sense of beauty. Thera 
is also reason to suspect that they love novelty, for it own sake. 

Belief in God — BeUgion , — Thera is no evidence that man was 
aboriginally endowed with the ennobling belief in the existence 
of an Ommpotent God. On the contrary there is ample evidence, 
rterived not from hasty travellers, but from men who have Icng 
resided with savages, that numerous races have existed, and still 
exist, who have no idea of one or more gods, and who have m 


‘The Spectator,’ Bee. 4th, 1869, p. I 
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words m their languages to express such an idea The question 
is of course wholly distinct from that higher one, whether there 
exists a Creator and Buler of the umverse , and this has btven 
answered in the aifirmative by some of the highest intellects that 
have ever existed. 

If, however, we include under the term religion ” the belief 
in unseen or spiritual agencies, the case is wholly different ; for 
this belief seems to b© universal with the less civilised races. 
Nor IS it difficult to comprehend how it arose. As soon as the 
important faculties of the imagination, wonder, and curiosity, 
together with some power of reasoning, had become partially 
cloveloped, man would naturally crave to understand what was 
passing around him, and would have vaguely speculated on his 
own existence As Mr. McLennan has remarked, Some exiilan- 
“ ation of the phenomena of life, a man must feign for himself* 
** and to judge from the universality of it, the simplest hypothesis , 
and the first to occur to men, seems to have been that natural 
phenomena are ascribable to the presence in animals, plants, 
and things, and in the forces of nature, of such spirits prompting 
to action as men are conscious they themselves possess.'^ It 
is also probable, as Mr. Tylor has shewn, that dreams may have 
first given rise to the notion of spirits ; for savages do not readily 
distinguish between subjective and objective impressions. When 
a savage dreams, the figures which appear before him are 
believed to have come from a distance, and to stand over him ; 
or the soul of the dreamer goes out on its travels, and comes 
home with a remembrance of what it has seen”*^** But until 


See an excellent aiticle on this 
subject by the Bev F W Faiuai, 
in the ‘ Anthiopological Hcriew/ 
Aug 1864, p ccxvii For fuither 
facts see Sn J Lubbock, *Pie- 
hi'^toaic Times,' 2nd edit 1869, p 
564; and especially the chapteis on 
Kehgion m his ‘Oiigin of Civilisa- 
tion/ 1870. 

‘TheWoiship of Animals and 
Plants/ m the ‘ Foitmghtly Review,’ 
Oct, 1, 1869, p 422 

76 Tylor, * Early History of Man- 
kind,' 1865, p. 6, See also the 
three striking chapteis on the De- 
velopment of Religion, m Lubbock’s 
‘ Origin of Civilisation,' 1870 In a 
like mannei Mi Herbeit Spencei, 
in his ingenious essay in the ‘Fort- 
nightly Review' (May Ist, 1870, 
p, ddo"), accounts for the eailiest 


foims of religious belief thioughout 
the woild, by man being led thr<'U£:h 
di earns, shadows, and other causes, 
to look at himself as a double 
essence, coi poreal and spu itual As 
the spmtiual being is supposed to 
etist after death and to be powei- 
ful, It IS piopitiated by various gifts 
and ceiemonies, and its aid invoked 
He then fuither shews that names 
01 nicknames gi\en fiom some 
animal or other object, to the eaiiy 
progenitors or foundeis of a tube, 
are supposed aftei a long interval 
to repiesent the leal progenitor of 
the tribe, and such animal oi object 
IS then natuially believed still to 
exist as a spu it, is held sacred, and 
woi shipped as a god Heveitheless 
I cannot but suspect that theie is 
a still eailier and rudei stage, when 
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the faculties of imaginatiou, curiosity, reason, &o , had been 
fairly well developed in the mind of man, his dreams would not 
have led him to behave in spirits, any more than in the case of 

a dug. 

The tendency in savages to imagine that natural objects and 
agencies are animated by spiritual or living essences, is perha]>s 
illustrated by a little fact which I once noticed : my dog, a full- 
grown and very sensible animal, was lying on the lawn during a 
hot and still day , but at a little distance a slight breeze occa- 
sionally moved an open parasol, which would have been wholly 
disregarded by the dog, had any one stood near it As it was, 
every time that the parasol slightly moved, the dog growled 
fiercely and baiked He must, I tliink, have reasoned to himself 
in a rapid and unconscious manner, that movement without any 
apparent cause indicated the presence of some strange living 
agent, and that no stranger had a light to be on Ins teiritory. 

The belief in spiritual agencies w^ould easily pass into the 
belief in the existence of one or more gods. For savages would 
naturally attribute to spirits the same passions, the same love of 
vengeance or simplest form of justice, and the same affections 
which they themselves feel The Fuegians apjiear to be in this 
respect m an intermediate condition, for when the surgeon on board 
the "^Eeagle” shot some young diicklmgs as specimens, York 
Minster declared m the most solemn manner, Oh, Mr. Bynoe, 

much rain, much snow, blow much,” and this was evidently 
a retributive punishment for wasting human food. So again ho 
related how, when his brother killed a wild man,” storms long 
raged, much lain and snow fell Yet we could never discover 
that the Fuegians believed in what we should call a God, or 
practised any religious rites ; and Jemmy Button, with justitiable 
pride, stoutly maintained that there was no devil m his land 
This latter assertion is the more remarkable, as with savages the 
belief in bad spirits is far more common than that in good 
i>nes. 

The feeling of religious devotion is a highly complex one, 
consisting of love, complete submission to an exalted and 
mysterious superior, a strong sense of dependcnce,'^'^ feai', 
reverence, gratitude, hope for the future, and perhaps other 
elements. No being could experience so complex an emotion 


onytKing which, manifests power or 
movement is thought to he endowed 
with some £01 m of life, and with 
mental faculties 'i-akg<ris to our 
own. 


See an able aiticle on the 
‘ Physical Elements of Religion,’ by 
Mr. L. Owen Pike, m ‘ Anthropolci:, 
Apiil, 1870. p. IxiiJ. 
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antil advauced in bis intellectual and moral faculties to at least 
a moderately bigh leTel. Nevertheless, we see some distant 
approach to this state of mind in the dDep love of a dog for his 
master, associated with complete submission, some fear, and 
perhaps other feelings. The behaviour of a dog when returning 
to his master after an absence, and, as I may add, of a monkey 
to his beloved keeper, is widely different from that towards their 
fellows In the latter case the transports of joy appear to be 
somewhat less, and the sense of equality is shewn m every action. 
Professor Braubach goes so far as to mamtain that a dog looks 
on his master as on a god 

The same high mental faculties which first led man to believe 
in unseen spiritual agencies, then in fetishism, polytheism, and 
ultimately in monotheism, would infallibly lead him, as long as 
his reasoning powers remamed poorly developed, to various 
strange superstitions and customs. Many of these are terrible 
to think of — such as the sacrifice of human beings to a blood- 
loving god ; the trial of innocent persons by the ordeal of poison 
or fire; witchcraft, cfec. — ^yet it is well occasionally to reflect on 
these superstitions, for they shew us what an infi^nite debt of 
gratitude we owe to the improvement of our reason, to science, 
and to our accumulated knowledge. AsSir JT. Liubhock’^® has well 
obsei-ved, it is not too much to say that the horrible dread of 
unkno'wn evil hangs like a thick cloud over savage hfe, and 
embitters every pleasure.” These miserable and indirect 
consequences of our highest faculties may be compared with the 
incidental and occasional mistakes of the instincts of the lower 
animals. 


‘ Keligion, Moial, &c., der Dai- 
win’schen Ait-Lehie,’ 1869, s 53. 
It IS said (Dr W. Laudei Lindsay, 
‘Jcmnal of Mental Science,’ 1871, 
p 43), that Bacon long ago, and the 
poe , limns, held the same notion. 


‘Piehistoiic Times’ 2nd edit, 
p. 571. In this woik (p 571) 
there vs ill be found an excellent 
account of the many sxiange and 
oapr.cious customs of savages- 
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OHAPTEE lY. 

COHI*ABISON OF TEOS MeNTAIi PoWEBS OF MAN AKB THB 
Eower Aotmals^ — continued^ 

The moial sense — 'Fundamental proposition — The qualities of socia! 
animals — Oiigin of sociability — Stiuggle between, opposed instincts— 
Man a social animal — The more enduimg social instincts conquer other 
less peibistent instincts — The social viitues alone legarded by savages — 

The self-iegaiding viitues acquired at a later stage of development 

The importance of the judgment of the members of the same community 
on conduct — ^Tiansmission of moral tendencies — Summaiy. 

I FXJiiiiY subscribe to tbe judgment of those writers^ who 
maintain that of all the differences between man and the 
lower animals, the moral sense or conscience is by far the 
most important This sense, as Mackintosh* remarks, has a 
rightful supremacy oTer every other principle of human 
“ action it is summed up in that short but imperious word 
ought, so fall of high significance. It is the most noble of all 
the attributes of man, leadmg him without a moment’s hesita- 
tion to risk his life for that of a fellow-creature ; or after due 
deliberation, impelled simply by the deep feeling of right or 
duty, to sacrifice it in some great cause. Immanuel Elant 
exclaims, Duty 1 Wondrous thought, that workest neither by ' 
fond insinuation, fiattery, nor by any threat, but merely by 
'^holding up thy naked law m the soul, and so extorting for 
thyself always reverence, if not always obedience ; before 
whom all appetites are dumb, however secretly they rebel ; 
whence thy original ^ 

This great question has been discussed by many writers^ of 
consummate ability ; and my sole excuse for touching on it, is 
the impossibility of here passing it over ; and because, as far as I 
know, no one has approached it exclusively from the side of 
natural history. The investigation possesses, also, some in- 


^ See, foi instance, on tins subject, 
Qnatrefages, * Unite de TEspfece 
Humaine,’ 1861, p 21, &;c 

® ^ Dxsseitation on Ethical Philo- 
sophy/ 1837, p. 231, &c 

* ‘ Metaphysics of Ethics/ trans- 
lated by J W. Semple, Edinburgh, 

p 186. 

Mr 3^'zx gives a list Mental 


and Moial Science,’ 1868, p t>43- 
725) of twenty-sxx British authors 
who have written on this subject, 
and whose names aie familiar to 
every leader, to these, Air. Bain’s 
own name, and those of Mr. Lecky, 
Air. Shadworth Hodgson, Sir J. 
Lubbock, and others, might be 
added. 
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dependent interest, as an attempt to see how far the study of 
the lower animals throws light on one of the highest psychical 
taenlties of man. 

The following proposition seems to me in a high degree 
probable — ^namely, that any animal whatever, endowed with 
well-marked social instincts,* the paiental and hhal affections 
being here included, would inevitably acquire a moral sense or 
conscience, as soon as its intellectual powers had become as well, 
or nearly as well developed, as in man. For, firstly^ the social 
instincts lead an animal to take pleasure in the society of its 
fellows, to feel a certain amount of sympathy with them, and to 
perform various services for them The services may be of a 
definite and evidently instinctive natuie ; or there may be only 
a wish and readiness, as with most of the higher social animals, 
to aid their fellows in certain general ways. But these feelings 
and services are by no means extended to all the individuals of 
the same species, only to those of the same association. Secondly^ 
as soon as the mental faculties had become highly developed, 
images of all past actions and motives would be incessantly 
passing through the brain of each individual , and that feeling 
of dissatisfaction, or even misery, which invariably results, as we 
shall hereafter see, from any unsatisfied instinct, would arise, 
as often as it was perceived that the enduring and always 
present social instinct had yielded to some other instinct, at the 
tune stronger, but neither enduring in its nature, nor leaving 

® Sir B. Biodie, aftei obseivmg all this, he also lemaiks, '‘if, as is 
that man is a social animal (^P^y- “ my own belief, the moral faelmgs 

chological Enquuies,’ 1854, p, 192), “ aie not innate, but acquired, they 

asks the pregnant question, “ ought " aie not foi that leason less natu- 
“ not this to settle the disputed lal It is with hesitation that I 
“ question as to the existence of a ventuie to diftei at all fiom so 
" moial sense Similai ideas have piofound a thmkei, but it can 
probably occuiied to many peisons, haidly be disputed that the social 
at. they did long ago to Maicus feelings aie instinctive oi innate m 
Aurelma. Mr. J. S Mill speaks, in the lower animals; and why should 
his celebrated woik, ' CJtiiitaiian- they not be so m man ? Mr. Bain 
ism,* (1864, pp 45, 46), of the social (see, foi instance, ' The Emotions and 
feelings as a “powerful natuial the Will,’ 1865, p 431) and otheis 
“ sentiment,” and as “ the natuial believe that the moral sense is ac- 
“ basis of sentiment foi utiiitaiian quiied by each individual duiing 
“ moiabty ” Again he says, “ lake his lifetime On the general theoiy 
“ the other acauned capacities above of evolution this is at least ex- 
“ refeiied to, tlie moial facultv, if tremely improbable. The ignoring 
“ not a pait of our natuie, is of all tiansmitted mental qualities 
“a natural oufc-giowth fiom it; wull, as it seems to rne, bo heieafter 
capable, like them, in a certain ludged as a most seiious blemish m 
“ small degree of spiingmg up spon- the woiks of Mi MilL 
taneouslj ” But in opposition to 
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behind it a very vivid impression. It is clear that many m- * 
stmctive desires, such as that of hunger, are in their nature of 
short dmation; and after being satisfied, are not readily or 
vividly recalled. Thirdly, after the power of language had been 
acquired, and the wishes of the community could be expressed, 
the common opinion how each member ought to act for the 
public good, would naturally become m a paramount degree 
the guide to action. But it should be borne in mind that how- 
ever great weight we may attribute to public opinion, our regard 
for the approbation and disapprobation of our fellows depends 
on sympathy, which, as we shall see, forms an essential part of 
the social instinct, and is indeed its foundation-stone. Lastly, 
habit in the individual would ultimately play a very important 
part in guidmg the conduct of each member , for the social in- 
stinct, together with sympathy, is, like any other instinct, greatly 
strengthened by habit, and so consequently would be obedience 
to the wishes and judgment of the commumty. These several 
subordinate propositions must now be discussed, and some of 
them at considerable length 

It may be well first to premise that I do not wish to maintain 
that any strictly social animal, if its intellectual faculties were 
to become as active and as highly developed as in man, would 
acquire exactly the same moral sense as ours. In the same 
manner as various animals have some sense of beauty, thoagh 
they admire widely different objects, so they might have a sense 
of right and wrong, though led by it to follow widely different 
hnes of conduct. If, for mstance, to take an extreme case, men 
were reared under precisely the same conditions as hive-bees, 
there can hardly be a doubt that our unman led females would, 
like the worker-bees, think it a sacred duty to kill their brothers, 
and mothers would stiive to kill their fertile daughters ; and no 
one would think of mterfermg ® Nevertheless, the bee, or any 


® Mr H. Sidgv/ick reniaiks, m 
an able discussion on this subject 
(the ‘Academy,^ June 15th, 1872, 
(p 231), “a supeiior bee, we may 
feel suie, would aspne to a milder 
“ solution of the population ques- 
tion ” Judging, howevei, fiom 
the habits of many oi most savages, 
man solves th*> pioblem by female 
infanticide, polyandry and piomis- 
cuous intercoui'se ; theiefore it may 
well be doubted whether it would 
be by a mildei method. Miss 
Cobbe, in coumienting (* Daiwimsm 


m Moials,’ * Theological Keview, 
Apiil, 1872, p. 188-191) on the 
same illustration, says, the _prm- 
czplet of social duty v/ould be thus 
leveised; and by this, I piesume, 
she means that the fulfilment ot a 
social duty would tend to the injury 
of individuals , but she overlooks 
the fact, which shf* would doubtless 
admit, that the instincts of the bee 
have been acquiied for the good of 
the community She goes so far as 
to say that if the theoiy of ethics 
advocated iu this chapter wcie ever 
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other social animal, would gam in our supposed case, as >t 
appears to me, some feelmg of right or wrong, or a conscience. 
For each mdividual would have an mward sense of possessing 
certain stronger or more enduring instincts, and others less 
strong or enduring , so that there would often he a struggle as to 
which impulse should be followed; and satisfaction, dissatis- 
faction, or even misery would be felt, as past impressions were 
compared during their incessant passage through the rmnd. in 
this case an mward monitor would tell the ammal that it would 
have been better to have followed the one impulse rather than 
the other The one course ought to have been followed, and the 
other ought not ; the one would have been right and the other 
wrong; but to tliese terms I shall recur 

Sociability. — Animals of many kinds are social ; we find even 
distinct species living together ; for example, some American 
monkeys ; and united flocks of rooks, jackdaws, and starlings 
Man shews the same feeling m his strong love for the dog, which 
the dog returns with interest Every one must have noticed how 
miserable horses, dogs, sheep, &c, are when separated from 
their companions, and what strong mutual affection the two 
former kinds, at least, shew on their reunion It is curious to 
speculate on the feelings of a dog, who will rest peacefully for 
hours in a room with his master or any of the family, without 
the least notice bemg taken of him; hut if left for a short time 
by himself, barks or howls dismally. We will confine our 
attention to the higher social animals ; and pass over insects, 
althongh some of these are social, and aid one another in many 
important ways. The most common mutual service in the 
higher animals is to warn one another of danger by means oi 
the nmted senses of all. Every sportsman knows, as Dr Jaeger 
lemarks,^ how difficnlt it is to approach animals in a herd or 
troop. Wild horses and cattle do not, I believe, make anj 
danger-signal; but the attitude of any one of tbeTri who first 
discovers an enemy, warns the others. Eabhits stamp loudly on 
the ground with their hmd-feet as a signal : sheep and chamois 
do the same with their forefeet, uttering likewise a whistle 
Many birds, and some mammals, po.st sentmels, which in the 
case of seals are said® generally to bo the females. The leader 


genei ally accepted, “ I cannot but 
believe that in the hour of then 
tiiumph would be sounded the 
knell of the virtue of mankind 
5t IS to be hoped that the belief in 
the permanence of viitae on this 


eaith IS not held by many persons 
on so weak a tenuie. 

" * Die Darwin sche Theorie/ s 

lot. 

* Mr. K, Brown in ‘ Froc. S^iooiov. 
Soc.’ 1868, p 409. 



CiiAP* IT. 


Moral Se^tss. 


lot 


of a troop of monkeys acts as the sentinel, and utters cries 
expressive both of danger and of safety.® Social animals perform 
many little services for each other : horses nibble, and cows lick 
each other, on any spot which itches: monkeys search, each 
other for external parasites ; and Breh m states that after a troop 
of the QeTcop%tliecuB griseo^vtridis has rushed through a thorny 
brake, each monkey stretches itself on a branch, and another 
monkey sitting by, ^'conscientiously” examines its fur, and 
extracts every thorn or burr. 

Animals also render more important services to one another : 
thus wolves and some other beasts of prey hunt in packs, and 
aid one another in attacking their victims Pehcans fish m 
concert. The Hamadryas baboons tmrn over stones to find 
insects, die. ; and when they come to a large one, as many as can 
stand round, turn it over together and share the booty Social 
ammais mutually defend each other Bull bisons m N. Ameiica, 
when there is danger, cli-ive the cows and calves into the middle 
of the herd, whilst they defend the outside. I shall also m a 
fatuie chapter give an account of two young wild bulls at 
Ohilhngham attacking an old one in concert, and of two stallions 
together trying to drive away a third stallion from a troop of 
mares. In Abyssmia, Brehm encountered a gicat troop of 
baboons, who were crossing a valley some had alieady ascended 
the opposite mountain, and some were still in the valley : the 
latter were attacked by the dogs, but the old males immediately 
hurried down from the rooks, and with mouths widely 02iened, 
roared so fearfully, that the dogs quickly drew back. They 
were again encouraged to the attack , but by this time all the 
baboons had roascended the heights, excepting a young one, 
about SIX months old, who, loudly calling for aid, climbed on a 
block of rock, and wa*; surrounded. ISIow one of the largest 
males, a true hero, came down again from the mountain, slowly 
went to the young one, coaxed him, and triumphantly led him 
away — ^the dogs being too much astomshed to make an attack. 
I cannot resist giving anothei scene which was witnessed by this 
same naturalist ; an eagle seized a young Cercopithecus, which, 
by clmgmg to a branch, was not at once carried off ; it cried 
xoudly for assistance, upon winch the other members of the troop, 
with much uproar, rushed to the lescue, surrounded the eagle. 


® ehm, ^ Thiexleben,’ B i, 1864, 
s 52, 79 Foi the case of the 
monkeys extiacting thorns from 
each other, see s. 54. With lespeci 
to the Hamadryas tiiining over 
stones, tie fact is given (s. 76) on 


the evi lence of Alvarez, whose ob- 
seiv-tions Biehm thinks quite trust- 
woithy For the eases of che ola 
male baboons attacking tne dogs, 
see 3 79, and \\ith rea|>cct to the 
^gle, s. 5<5. 
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and pulled ont so many feathers, that he no longer thought 
ot his prey, but only how to escape. This eagle, as Brehin 
remarks, assui’cdly would never again attack a single monkey of 
a troop 

It is certain that associated animals have a feeling of love for 
each other, which is not felt by non-social adult animals. How 
far in most cases they actually sympathise in the pains and 
pleasures of others, is more doubtful, especially with respect to 
pleasures Mr Buxton, however, who had excellent means of 
observation,^^ states that his macaws, which lived free in Norfolk, 
took an extravagant interest m a pair with a nest , and when- 
ever the female left it, she was surrounded by a troop scream- 

ing horrible acclamations in her honour.-*^ It is often difficult 
to judge whether ammals have any feeling for the snfferings of 
others of their kind Who can say what cows feel, when they 
surround and stare mtently on a dymg or dead companion , ap- 
parently, however, as Houzeau remarks, they feel no pity That 
animals sometimes are far from feelmg any sympathy is too 
certain; for they will expel a wounded animal from the herd, or 
gore or worry it to death This is almost the blackest fact m 
natural history, unless, indeed, the explanation which has been 
suggested is true, that their instmct or reason leads them to 
expel an injured companion, lest beasts of prey, including man, 
should be tempted to follow the troop In this case their con- 
duct is not much worse than that of the North American Indians, 
who leave their feeble comrades to perish on the plains , or the 
Bijians, who, when their parents get old, or fall ill, bury them 
abve.^ 

Many animals, however, certainly sympathise with each other’s 
distress or danger This is the case even with birds Capt. 
Stansbury found on a salt lake m Utah an old and completely 
blind pelican, which was very fat, and must have been well fed 
for a long time by his companions. Mr Blyth, as he informs 


Mr. Belt gives the case of a 
spider-monkey (A teles) m Nicara- 
gua, which was heard screaming toi 
nearly two horns in the forest, and 
was found with an eagle peiched 
close by it. The bird apparently 
feaied to attack as long as it re- 
mained face to face ; and Mr Belt 
neiieves, tiom wnat he has seen of 
the habits of these monkeys, that 
they protect themselves from eagles 
by keeping two oi thiee together. 
‘The Naturalist in Nicaiagua,' 1874, 

p. 118, 


‘Annals and Mag of Nat Hist./ 
November, 1868, p 382. 

Sir J. Lubbock, ‘Piehistoric 
Times,’ 2nd edit, p 446. 

As quoted by Mr L. H Moigan 
‘The Ameiican Beaver/ 1868, p. 
272 Capt Stansbury also gives an 
Intel estmg account of the manner 
in which a very young pelican, 
earned away by a strong stieam, 
was guided and encouiaged in its 
attempts to reach the shore by ball 
a dozen old buds 
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me, saw Indian crows feeding two or three of their companions 
which were blmd ; and I haTo heard of an anaiogons case with 
the domestic cock. We may, if we choose, call these actions 
mstmctive ; but such cases are much too rare for the develop- 
ment of any special instinct^^ I have myself seen a dog, who 
never passed a cat who lay sick in a basket, and was a great 
friend of his, without giving her a few licks with his tongue, the 
surest sign of kind feeling in a dog. 

It must be called sympathy that leads a courageous dog to 
fly at any one who strikes his master, as he certamly will. I 
saw a person pretending to beat a lady, who had a very timid 
little dog on her lap, and the trial had never been made before , 
the little creature instantly jumped away, but after the pretended 
beating was over, it was really pathetic to see how perseveringly 
he tried to hck his mistress’s face, and comfort her. Brehm 
states that when a baboon in confinement was pursued to be 
pumshed, the others tried to protect him. It must have been 
sympathy m the cases above given which led the baboons and 
Cercopitheci to defend their young comrades from the dogs and 
the eagle. I will give only one other instance of sympathetic 
and heroic conduct, in the case of a httle American monkey. 
Several years ago a keeper at the Zoological Gardens shewed me 
some deep and scarcely healed wounds on the nape of his own neck, 
inflicted on him, whilst kneeling on the floor, by a fierce baboon. 
The little American monkey, who was a warm friend of this 
keeper, hved in the same large compartment, and was dreadfully 
afraid of the great baboon Nevertheleps, as soon as he saw Ms 
friend m peril, he rushed to the rescue, and by screams and bites 
so distracted the baboon that the man was able to escape, after^ 
as the surgeon thought, running great risk of his life. 

Besides love and sympathy, animals exhibit other qualities 
connected with the social mstmcts, which in us would be called 
moral ; and I agree with Agassiz that dogs possess something 
very hke a conscience. 

Dogs possess some power of self-command, and this does not 
appear to be wholly the result of fear. As BrauhacM^ remarks, 
they will refrain from steahng food in the absence of their 
master- They have long been accepted as the very type ol 
fidelity and obedience. But the elephant is likewise very faith- 
ful to his driver or keeper, and probably considers him as the 

Afa Mr. Bam states, efiectxve ^ De I’Espfece et de la Classe,* 

aid to a suiieier spiings fxom sym- 18C9, p 97. 

pa^hy proper ” ^ Mental and Moral * Die Daxv/m’sche Art-I^hre, 

Sciej>oe,' 3 86S, p 245. 1869, s. 5i. 

** * B. 1 . a. 85. 
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leader of the herd. Dr. Hooker informs me that an elephant, 
which he was riding in India, became so deeply bogged that he 
remained stuck fast until the next day, when he was extricated 
by men with ropes. Under such circumstances elephants will 
seize with their trunks any object, dead or ahwe, to place under 
their knees, to prewent their sinking deeper in the mud ; and the 
driver was dreadfully afraid lest the animal should have seized 
Dr. Hooker and crushed him to death. But the driver himself, 
as Dr Hooker was assured, ran no risk. This forbearance under 
an emergency so dreadful for a heavy animal, is a wonderful 
proof of noble fidelity 

All animals living in a body, which defend themselves or attack 
their enemies in concert, must indeed be in some degree faithful 
to one another , and those that follow a leader must be in some 
degree obedient. When the baboons in Abyssinia’"* plunder a 
garden, they silently follow their leader , and if an imprudent 
young animal makes a noise, he receives a slap from the others 
to teach him silence and obedience. Mr Galton, who lias had 
excellent opportunities for observing the half-wild cattle in S. 
Africa, says,^ that they cannot endure even a momentary separa- 
tion from the herd. They are essentially slavish, and accept the 
common determination, seeking no better lot than to be led by 
any one ox who has enough self-reliance to accept the position. 
The men who break in these animals for harness, watch assidu- 
ously for those who, by grazing apart, shew a self-reliant dis- 
position, and these they train as fore-oxen. Mr. Galton adds 
that such animals are rare and valuable ; and if many were born 
they would soon be eliminated, as lions are always on the look- 
out for the individuals which wander from the herd. 

With respect to the impulse w’-hich leads certain animals to 
associate together, and to aid one another in many ways, we 
may infer that in most cases they are impelled by the same 
sense of satisfaction or pleasure which they expeiience in por- 
formmg other instinctive actions, or by the same sense of 
dissatisfaction as when other instinctive actions are checkod. 
We see this in innumerable instances, and it is illustrated m a 
striking manner by the acquired instincts of our domesticated 
animals , thus a young shepherd -dog delights in driving and 
running round a flock of sheep, but not m worrying them , a 
young fox-hound delights in hunting a fox, whilst some other 
kinds of dogs, as I have witnessed, utterly disrcgaid foxes. What 

See also Hooker's ^ Himalayan 20 See his extremely interesting 
'*^*^^* 1854, p 333. paper on ‘ Giegar.ousness m Oiittlej 

Biehm, ' Thieilehen,' B i. s. and m Man,' ^ MacmiiLiu’b M ir ’ i'eK 
70. 1873, p 353. 
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a. strong feeling of imyard satisfaction must impel a bird, so full 
of activity, to brood day after day over ber eggs. Migratory 
birds are quite miserable if stopped fiom migratmg, perhajis 
they enjoy starting on their long hight , but it is hard to believe 
that the poor pinioned goose, described by Audubon, which 
started on foot at the proper time for its journey of probably 
more than a thousand miles, could have felt any joy m doing so. 
Some instincts are deteimined solely by painful feelings, as by 
fear, winch leads to self-preservation, and is m some cases diiectod 
towards special enemies. No one, I presume, can analyse the 
sensations of pleasure or pam. In many instances, however, it 
IS probable that instincts are persistently followed from the 
mere force of inheritance, without the stimulus of either 
pleasure or pain. A young pointer, when it first scents game, 
apjiarently cannot help pointing. A squirrel m a cage who pats 
the nuts which it cannot eat, as if to bury them m the ground, 
can hardly be thought to act thus, either from pleasure or pain. 
Ilence the common assumption that men must be impelled to 
every action by experiencing some pleasure or pain may be erro- 
neous. Although a habit may be blindly and implicitly 
followed, independently of any pleasure or pain felt at the 
moment, yet if it be forcibly and abruptly checked, a vague 
sense of dissatisfaction is generally experienced. 

It has often been assumed that ammals were in the first place 
rendered social, and that they feel as a consequence uncomfort- 
able when sei^arated from each other, and comfoi table whilst 
together ; but it is a more probable view that these sensations 
were first developed, in order that those animals which would 
profit by hving m society, should be induced to live together, 
in the same manner as the sense of hunger and the pleasure of 
eating were, no doubt, first acquired in older to induce animals 
to eat. The feehng of pleasure from society is probably an 
extension of the parental or filial affections, since the social 
instinct seems to be developed by the young remaimng for a 
long time with their parents ; and this extension may be attri- 
buted in part to habit, but chiefly to natural selection. With 
those animals which were benefited by hving in close association, 
the individuals which took the greatest pleasure in society 
would best escape various dangers; whilst those that cared 
least for their comrades, and lived solitary, would perish in 
greater numbers. With respect to the origin of the parental 
and filial affections, which apparently lie at the base of the 
social mstincts, we know not the stops by which they have 
been gained, but we may infer that it has been to a largo 
extent through natural selection. So it almost certainly 
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been vnth the unusual and opposite feeling of hatred between 
the nearest relations, as with the worker-bees which 3all their 
brother-drones, and with the queen-bees which kill their 
daughter-queens; the desire to destroy their nearest relations 
having been in this case of service to the community. Parental 
affection, or some feeling which replaces it, has been developed 
in certain animals extremely low m the scale, for example, in 
star-fishes and spiders It is also occasionally present in a few 
members alone in a whole group of animals, as in the genus 
Porficula, or earwigs 

The all-important emotion of sympathy is distinct from that 
of love. A mother may passionately love her sleeping and 
passive infant, but she can hardly at such times be said to feel 
sympathy for it. The love of a man for his dog is distinct from 
sympathy, and so is that of a dog for his master. Adam Smith 
formerly argued, as has Mr. Bain recently, that the basis of 
sympathy lies in our strong retentiveness of former states of 
pain or pleasure. Hence, ^^the sight of another person en- 
during hunger, cold, fatigue, revives in us some recollection of 
these states, which are painful even in idea^"' We are thus 
impelled to relieve the suffermgs of another, m order that our 
own pamful feelings may be at the same time relieved In like 
manner we are led to participate in the pleasures of others.^^ 
But I cannot see how this view explams the fact that sympathy 
IS excited, in an immeasurably stronger degree, by a beloved, 
than by an indifferent person. The mere sight; of suffering, 
independently of love, would suffice to call up in us vivid 
recollections and associations. The explanation may lie in the 
fact that, with all animals, sympathy is directed solely towards 
the members of the same commnmty, and therefore towards 
known, and more or less beloved members, but not to all the 
individuals of the same species. This fact is not more sur- 
prismg than that the fears of many animals should be directed 
agamst special enemies. Species which are not social, such as 
lions and tigers, no doubt feel sympathy for the suffermg of 
tiioir own young, but not for that of any other animal. With 


See the first and stiikin^ 
cftaptei m Adam Smith's ^Theoij 
<\f Moral Sentiments ' Also Mr 
Bain's ‘Mental and Moial Science/ 
1868, p. 244, and 275-282. Mr 
l^ain states, tixat “ sympathy is, in- 
‘ diiectly, a souice of pleasure to 
“ the sympathisei and he accounts 
for this thion^h leciprocity He 
romajks that “the person benefited, 


“ or others in his stead, may make 
“ up, by sympathy and good offices 
“ returned, foi all the sacrifice." 
But if as appears to be the case, 
sympathy is strictly an instinct, 
its exercise would give direct plea- 
suie, in the same manner as the 
exercise, as befoie remaiked, of al- 
most eveiy other mstinct. 
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mankind, seifisliness, experience, and imitation, probably add, 
as Mr. Bain has shewn, to the power of sympa^y ; for we are 
led by the hope of receiving good in return to perform acts 
of sympathetic kindness to others ; and sympathy is mnch 
strengthened by habit. In however complex a manner this 
feeling may have origmated, as it is one of high importance to 
all those animals which aid and defend one another, it wiH havo 
been increased through natural selection ; for those commu- 
nities, which moluded the greatest number of the most sympa- 
thetic members, would flourish best, and rear the greatest 
number of offsprmg. 

It is, however, impossible to decide in many cases whether 
certain social instmcts have beun acquired through natural 
selection, or are the mdirect result of other mstmcts and 
faculties, such as sympathy, reason, experience, and a tendency 
to imitation ; or again, whether they are simply the result of 
long-contmued habit. So remarkable an instinct as the placing 
sentmels to warn the community of danger, can hardly have 
been the mdirect result of any of these faculties ; it must, there- 
fore, have been directly acquired. On the other hand, the habit 
followed by the males of some social animals of defending the 
community, and of attacking their enemies or their prey m 
concert, may perhaps have origmated from mutual sympathy ; 
but courage, and m most cases strength, must have been 
previously acquired, probably through natuial selection 

Of the various instincts and habits, some are much stronger 
than others ; that is, some either give more pleasure in their 
perfoimance, and more distiess m their prevention, than others; 
or, which is probably quite as important, they are, through 
inheritance, more persistently followed, without exciting any 
special feelmg of pleasure or pam. We are ourselves conscious 
that some habits are much more difficult to cure or change than 
others. Hence a struggle may often be observed m animals 
between diffierent instmcts, or between an mstmct and some 
habitual disposition , as when a dog rushes after a hare, is 
rebuked, pauses, hesitates, pursues again, or returns ashamed to 
his master ; or as between the love of a female dog for her young 
puppies and for her master, — for she may be seen to slmk away 
to them, as if half ashamed of not accompanymg her master. 
But the most curious instance known to me of one instinct 
getting the better of another, is the migratoiy instinct conquer- 
ing the maternal instinct The former is wonderfully strong , a 
confined bird will at the proper season beat her breast against 
the wires of her cage, until it is bare and bloody. It causes 
young salmon to leap out oi the fresh water, in which they could 
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continue to exists and thus unintentionally to commit suicido- 
Every one knows how strong the maternal instinct is, leading 
even timid birds to face great danger, though with hesitation, 
and in opposition to the instinct of self-preservation. Nevertlie- 
iess, the migratory instinct is so powerful, that late in the autumn 
swallows, house-martins, and swifts frequently desert their 
tender young, leaving them to perish miserably in their nests 
We can perceive that an mstmctive impulse, if it be in any 
way more beneficial to a species than some other or opposed 
instinct, would be rendered the more potent of the two throngh 
natural selection ; for the mdividuals which had it most strongly 
developed would survive in larger numbers. Whether this is the 
case with the migratory in compaiison with the maternal instinct, 
may be doubted. The great persistence, or steady action of the 
former at certain seasons of the year during the whole day, may 
give it for a time paramount force 

3Ian a social animal — Every one will admit that man is a 
social being We see this in his dislike of solitude, and in his 
wish for society beyond that of his own family. Solitary con- 
finement IS one of the severest punishments which can be 
inflicted. Some authors suppose that man primevally lived in 
single families , but at the present day, though single families, 
or only two or three together, roam the solitudes of some savage 
lands, they always, as far as I can discover, hold friendly 
relations with other families mhabitmg the same district Such 
families occasionally meet in council, and unite for their common 
defence. It is no argument against savage man being a social 
animal, that the tribes inhabiting adjacent districts are almost 
always at war with each other ; for the social instincts never 
extend to all the individuals of the same species Judging from 
tlie analogy of the majority of the Quadrumana, it is piobable 
that tlie early ape-like progenitors of man were likewise social ; 
but this IS not of much importance for us. Although man, as 


This faet, the Rev. L Jenyns 
states (see his edition ot ^ Whitens 
Nat Hist, of Seiboine,' 1853, p 
204) was hist lecoided by the illn^- 
liicms Jenner, in ‘Phil Tiansact ’ 
1834, and has since been confirmed 
by toeveial ob'^eiveis, especially by 
Ml. Blackball. This lattei careful 
ob^eivei examined, late in the 
autumn, duimg two yeais, thiity- 
Bix nebt'5 ; he found that twelve 
contained young dead buds, hve 
contained esfgs on the point of being 
hatched, and thiee, eggs not neaily 


hatched Many birds, not yet old 
enough foi a piolonged flight, aie 
likewise deseited and left behind. 
See Blackwall, ‘Reseaiches in Zoo- 
iS34, pp 108,118 Foi some 
additional evidence, although this 
IS not wanted, see Leiov^ ‘Letties 
Phil’ 1802, p 217. For Swifts, 
Gould’s ‘Introduction to the Buds 
of Gieat Biitain,’ 1823, p 5 Simi- 
lar cases have been observed la 
Canada by Mi Adams ' ‘ 

Science Review,’ July 1873, tx 
283. 
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ho now exists, has few special instmets, having lost aiij? which 
his early progenitors may have possessed, this is no reason why 
he should not have retained from an exti-emely remote period 
some degree of instinctive love and sympathy for his fellows. 
We are indeed all conscious that we do possess such sympathetic 
feelings ; but our consciousness does not tell us whether they 
are instinctive, having originated long ago in the same manner 
as with the lower animals, or whether they have been acquired 
by each of us during our early years. As man is a social animal , 
it IS almost certain that he vrould mherit a tendency to bei 
faithful to his comrades, and obedient to the leader of his tribe ; 
for these qualities are common to most social animals. He would 
consequently possess some capacity for self-command He 
would fiom an inherited tendency be willing to defend, in 
concert with others, his fellow-men ; and would be ready to aid 
them in any way, which did not too greatly mtorfere with his 
own welfare or his own strong desires. 

The social animals which stand at the bottom oi the scale are 
guided almost exclusively, and those which stand higher in the 
scale are largely guided, by special instincts in the aid which 
they give to the members of the same community; but they aro 
likewise m part impelled by mutual love and sympathy, assisted 
apparently by some amount of reason. Although man, as just 
remarked, has no special instincts to tell him how to aid his 
fellow-men, he still has the impulse, and with liis improved 
intellectual faculties would naturally be much guided in this 
respect by reason and experience. Instinctive sympathy would 
also cause him to value highly the approbation of his fellows ; 
for, as lilr. Earn has clearly shewn/*^^ the love of praise and 
the strong feeling of glory, and the still stronger horror of scorn 
and infamy, are due to the workings of sympathy.^’ Conse- 
quently man would be influenced in the highest degree by the 
wishes, approbation, and blame of his feilow-men, as expressed 
by their gestures and language. Thus the social instincts, 
which must have been acquired by man in a very rude state, 
and probably even by his early ape-like progenitors, stiU give 
the impulse to some of his best actions , but bis actions are in a 
higher degree determined by the expressed wishes and judgment 


Hume lem^iiks An Enquiry 
Concerning the P’' mciples of Morals,’ 
edit, of 1751, p 132), ‘‘There seems 
“ a necessity fc’* confessing that the 
happiness and misery of others 
aie not spectacles altogether in- 
ditferont to ua. but that the view 


“ of the foimer . . . eommunicatea 
** a seciet joy j the appearance of 
“ the latter . , . thiows a melan- 
“ choir damp over the imagina* 
“ fcion.” 

‘ Mental ami Moral Science, 
1SS8, p. 254. 
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of bis fellow-men, and Tinfortnnately very often by bis own strong 
selfish desires. Bnt as love, sympathy and self-command become 
strengthened by habit, and as the power of reasoning becomes 
clearer, so that man can valne justly the judgments of his 
fellows, be will feel himself impelled, apart from any transitory 
pleasure or pain, to certain lines of conduct. He might then 
declare— not that any barbarian or uncultivated man could 
thus think — I am the supreme judge of my own conduct, and in 
the words of Hant, I will not m my own person violate the 
dignity of humanity. 

The more endurzoig Social Instincts conquer the less persistent 
Instincts . — We have not, however, as yet considered the mam 
point, on which, from our present pomt of view, the whole 
question of the moral sense turns. Why should a man feel that 
he ought to obey one mstinctive desire rather than another } 
Why is he bitterly regretful, if he has yielded to a strong sense 
of self-preservation, and has not risked his life to save that of a 
fellow-creature ? or why does he regret having stolen food from 
hunger ^ 

It IS evident in the first place, that with mankind the mstinc- 
tive impulses have different degrees of strength ; a savage will 
risk his own life to save that of a member of the same community, 
but will be wholly mdifierent about a stranger : a young and 
timid mother urged by the maternal instinct will, without a 
moment's hesitation, run the greatest danger for her own infant, 
but not for a mere fellow-creature Nevertheless many a 
civilized man, or even boy, who never before risked his ^life for 
another, but full of courage and sympathy, has diregarded 
the instinct of self-preservation, and plunged at once into a 
torrent to save a drowning man, though a stranger. In this case 
man is impelled by the same instinctive motive, which made the 
heroic httle American monkey, formerly described, save his 
keeper, by attackmg the great and dreaded baboon. Such 
actions as the above appear to be the simple result of the greater 
strength of the social or maternal instincts than that of any 
other instinct or motive; for they are performed too instan- 
taneously for reflection, or for pleasure or pain to be felt at the 
time; though, if prevented by any cause, distress or even misery 
might be felt In a timid man, on the other hand, the instinct 
of self-preservation might be so strong, that he would be unable 
to force himself to run any such risk, perhaps not even for his 
own child, 

I am aware that some persons maintain that actions performed 
impulsively, as in the above cases, do not come under the 
dommion of the moral sense, and cannot be called moral. They 
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confine this term to actions done deliherately, after a victor;? 
over opposing desires, or when prompted bj some exalted 
motive. But it appears scarcely possible to draw any clear line 
of distinction of this kind.^® As far as exalted motives are 
concerned, many instances have been recorded of savages, 
destitute of any feeling of general benevolence towards mankind' 
and not guided by any religious motive, who have deliberately 
sacrificed their lives as prisoners,^® rather than betray their 
comrades ; and surely their conduct ought to be considered as 
moral. As far as deliberation, and the victory over opposing 
motives are concerned, ammals may be seen doubting between 
opposed mstmets, in rescuing their offspring or comrades 
from danger; yet their actions, though done for the good of 
others, are not called moral. Moreover, anything pei formed 
very often by ns, will at last be done without deliberation or 
hesitation, and can then hardly be distinguished fxom aii 
instmot; yet surely no one will pretend that such an action 
ceases to be moial. On the contiary, we all feel that an act 
cannot be considered as perfect, or as performed in the most 
noble manner, unless it be done impulsively, without deliberation 
or effort, in the same manner as by a man in whom the requisite 
quahties are innate. He who is forced to overcome his fear or 
tvant of sympathy before he acts, deserves, however, in one way 
higher credit than the man whose innate disposition leads him 
to a good act without effort As we cannot distmguish between 
motives, we rank all actions of a certain class as moral, if 
performed by a moral being, A moral being is one who is 
capable of comparing his past and future actions or motives, and 
of approving or disapproving of them. We have no reason to 
suppose that any of the lower animals have this capacity; 
therefore, when a Newfoundland dog drags a child out of the 
water, or a monkey faces danger to rescue its comrade, or takes 
charge of an orphan monkey, we do not call its conduct moial. 
But m the case of man, who alone can with certainty be ranked 
as a moral being, actions of a certain class are called moral, 
whether performed deliberately, after a struggle with opposmg 


I refer here to the distinction, 
between what has been called ma-' 
terzal and formal morality. I am 
glad to find that Prof. Huxley ('Cii- 
tiqnes and Addi esses, ^ 1873, p 287) 
takes the same view on this subject 
as I do. Mr. Leslie Stephen le- 
marks (‘Essays cn Fieethmkmg and 
Plain Speaking, 1873, p 83), “ the 
metaphysical distinction between 


“ material and formal moial ity is 
as irrelevant as other such dis- 
“ tinctions ” 

1 have given one such case, 
namely of three Patagonian Indiana 
who preferred being shot, one after 
the other, to betraying the plans of 
their companions in wai JouTLai 
of Besearcies/ 184^ p 103>. 
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motires, or impulsiYoly tliiongh instinct, or from the effects o£ 
slo‘wl3''"gained habit 

But to return to our more immediate subject. Although 
some instincts are more powerful than others, and thus lead to cor- 
responding actions, yet it is untenable, that in man the social 
instincts (including the love of praise and fear of blame) possess 
greater strength, or have, through long habit, acquired greater 
strength than the instincts of self-preservation, hunger, lust, 
vengeance, &o, *Why then does man regret, even though trying 
to banish such regret, that he has followed the one natural 
impulse rather than the other ; and why does he further feel 
that he ought to regret his conduct Man in this respect differs 
profoundly from the lower ammals. Nevertheless we can, I think, 
see with some degree of clearness the reason of this difference. 

Man, from the activity of his mental faculties, cannot avoid 
reflection ’ past impressions and images are incessantly and 
clearly passing through his mind Now with those animals 
which live permanently in a body, the social instincts are ever 
present and persistent. Such ammals are always ready to utter 
the danger-signal, to defend the community, and to give aid to 
their fellows in accordance with their habits , they feel at all 
times* without the stimulus of any special passion or desno, 
some degree of love and sympathy for them , they are unhappy 
if long separated from them, and always happy to be again in 
their company So it is with ourselves Even when we are 
quite alone, how often do we think with pleasure or pain of 
what otheis think of us, — of their imagined approbation or 
disapprobation ; and this all follows from sympathy, a funda- 
mental element of the social instincts, A man who possessed 
no trace of such instincts would be an unnatural monster On 
the other hand, the desire to satisfy hunger, or any passion such 
as vengeance, is in its nature temporary, and can for a time be 
fully satisfled. Nor is it easy, perhaps hardly possible, to call 
up with complete vividness the feeling, for instance, of hunger , 
nor indeed, as has often been remarked, of any suffering. The 
instinct of self-preservation is not felt except in* the presence of 
danger ; and many a coward has thought himself brave until he 
has met his enemy face to face The wish for another man's 
property is perhaps as persistent a desire as any that can bo 
named , but even m this case the satisfaction of actual pos- 
session IS generally a weaker feehng than the desire • many a 
thief, if not a habitual one, after success has wondered why he 
stole some article ^ 

Enmity or hatred iseems also perhaps more so than any oth'U 
to be a highly pexi,istent feehng, that can bs named. Emv it, .lli. 
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A man cannot prevent past impressions often repassing through 
his mind ; he will thus be driven to make a comparison between 
the impressions of past hunger, vengeance satisfied, or danger 
shunned at other men^s cost, with the almost ever-present 
instmct of sympathy, and with his early knowledge of what 
others consider as praiseworthy or blameable. This knowledge 
cannot be bamshed from his mmd, and from instinctive sympathy 
is esteemed of gieat moment. He will then feel as if he had 
been baulked in foUowmg a present instinct or habit, and this 
with all animals causes dissatisfaction, or even misery. 

The above case of the swallow afibrds an illustration, though 
of a reversed nature, of a temporary though for the time strongly 
persistent instmct conqueinng another instinct, which is usually 
dommant over all others. At the proper season these birds 
seem all day long to be impressed with the desire to migrate ; 
their habits change, they become restless, aie noisy, and con- 
gregate m fiocks Whilst the mother-bird is feeding, or brooding 
over her nestlings, the maternal instmct is probably stionger 
than the migratory ; but the instmct which is the more persis- 
tent gams the victory, and at last, at a moment when her young 
ones aio not in sight, she takes fiight and deserts them. When 
airived at the end of her long journey, and the migiatory 
instmct has ceased to act, what an agony of remorse the bird 
would feel, if, from being endowed with great mental activity, 
she could not prevent the image constantly passing through her 
mind, of her young ones perishing in the bleak north from cold 
and hunger. 


fined as hatied of another foi some 
excellence 01 success ; and Bacon 
insists (Essay ix.), “ Of all other 
affections envy is the most im- 
** port line and continual ” Dogs aie 
vei y apt to hate both strange men 
and strange dogs, especially if they 
live near at hand, but do not belong 
to the same family, tube, or clan; 
this feeling would thus seem to be 
innate, and is certainly a most per- 
sistent one. It seems to be the 
complement and converse of the 
true social instmct. From what 
we hear of savages, it would appear 
that something of the same kind 
holds good with them If this be 
toO, it would be a small step in 
any one to tiansfer such feelings to 
any member of the same tube if he 


had done him an injuiy and had 
become his enemy. Nor is it pro- 
bable that the primitive conscience 
would leproach a man for injuring 
his enemy : rather it would re- 
pi oach him, if he had not revenged 
himself To do good in letuin ioi 
evil, to love your enemy, is a height 
of moiality to which it may be 
doubted whether the social instincts 
w^ould, by themselves, have e\ er led 
us. It IS necessary that these in- 
stincts, together with sympatny, 
should have been highly cultivated 
and extended by the aid of leasou, 
instruction, and the love or feai of 
God, before any such golden lule 
would ever be thought oi and 
obeyed. 


X 



The Descmt of Mafu 




1 14 


At the moment of action, man will no doubt be apfc to follow 
the stronger impulse; and though this may ocoasiona]ly 
prompt him to the noblest deeds, it will more commonly lead 
him to gratify his own des^ires at the expense of other men. 
But after their gratification, when past and weaker impressions 
are judged by the ever-enduring social instinct, and by his deep 
regard for the good opinion of his fellows, retribution will surely 
come. He will then feel remorse, repentance^ regret, or shame 
this latter feeling, however, relates almost exclusively to the 
judgment of others He will consequently resolve more or loss 
fiimly to act differently for the future ; and this is conscience , for 
conscience looks backwards, and serves as a guide for the future. 

The nature and strength of the feelings which we call regret, 
shame, repentance or remorse, depend ajiparently not only on 
th© strength of the violated instinct, but partly on the strength 
of the temptation, and often still more on the judgment of 
our fellows. How far each man values the appreciation of 
others, depends on the strength of his innate or acquired 
feeling of sympathy , and on his own capacity for reasoning out 
the remote consequences of his acts. Another element is most 
important, although not necessary, the reverence or fear of the 
Gods, or Splints behoved m by each man : and this applies 
especially m cases of remorse. Several critics have objected 
that though some slight regret or repentance may be explained 
by the view advocated in this chapter, it is imp>ossible thus to 
account for the soul-shaking feeling of remorse But I can see 
little force in this objection My critics do not define what 
they mean by remorse, and I can find no definition implying 
more than an overwhelming sense of repentance. Bemorso 
seems to bear the same relation to repentance, as lage does to 
anger, or agony to pain. It is far from strange that an instinct 
xso strong and so generally admired, as maternal love, should, if 
disobeyed, lead to the deepest misery, as soon as the impression 
of the past cause of disobedience is weakened. Even when an 
action IS opposed to no special mstmet, merely to know that our 
friends and equals despise us for it is enough to cause groat 
misery 'Who can doubt that the refusal to fight a duel through 
fear has caused many men an agony of shame ? Many a Bundoo, 
tt is said, has been stirred to the bottom of his soul by having 
partaken of unclean food Here is another case of what must, I 
think, be called remorse. Dr. Eandor acted as a magistrate in 
West Australia, and relates,^® that a native on his faim, after 
losing one of his wives from disease, came and said that he 'waa 


‘ lasamty in Eelation to Law;’ Ontaijo, United States, 1S71, p. 14. 
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** going to a distant tribe to spear a woman, to satisfy his sense 
of duty to Ins wife I told him that if he did so, I would 
send him to piison for life. He remained about the farm for 
some months, but got e'scecdingly thin, and complained that 
he could not rest or eat, that his wife's spirit was hauntmg 
him, because he had not taken a life for hers. I was in- 
exorable, and assured him that nothing should saTe him if he 
did.” Nevertheless the man disappeared for more than a year, 
and then returned in high condition , and his other wife told 
Dr, Landor that her husband had taken the life of a woman 
belonging to a distant tribe ; but it was impossible to obtain 
legal evidence of the act The bieach of a rule held sacred by 
the tribe, will thus, as it seems, give rise to the deepest feelings, 
— and this quite apart from the social mstmets, excepting in so 
far as the rule is grounded on the judgment of the commumty. 
How so many strange superstitions have arisen throughout the 
world we know not ; nor can we tell how some real and great 
crimes, such as mcest, have come to be held in an abhorrence 
(which IS not however quite umversal) by the lowest savages. It 
is even doubtful whether in some tribes mcest would be looked on 
with greater horror, than would the marriage of a man with a 
woman bearing the same name, though not a relation. To 
violate this law is a ciime which, the Australians hold in the 
greatest abhoirence, in this agiceing exactly with certain 
tribes of North America "When the question is put in either 
district, is it worse to kill a girl of a foreign tribe, or to marry 
a girl of one's own, an answer just opposite to ouis would be 
given without hesitation.” We may, therefore, leject the 
belief, lately insisted on by some writers, that the abhorrence of 
incest is due to our possessing a special G-od-implanted con- 
science. On the whole it is intelligible, that a man urged by 
so powerful a sentiment as remorse, though arismg as above 
explamed, should be led to act m a manner, which be has been 
taught to believe serves as an expiation, such as dehvering 
himself up to justice. 

Man prompted by his conscience, will through long habit 
acquire such perfect self-command, that his desires and passions 
will at last yield mstantly and without a struggle to his social 
sympathies and mstmets, mciudmg bis feelmg for the judgment of 
his fellows. The still hungry, or the still revengeful man will not 
think of stealing food, or of wreaking Ms vengeance It is possible 
or as we shall hereafter see, even probable, that the habit of self- 
command may, like other habits, be inherited. Thus at last man 

3£- B. Tylor in ^ Contemporary Eevsw/ April, 1873, p. 707. 



XIw Descent of Man. 


Paet I 


1 16 


comes to feel, throngli acquired and perhaps inlioritodliabit, that 
it is best for him to obey has moro persistent impulses* The 
imperious word ought seems merely to imply the consciousness of 
the existence of a rule of conduct, however it may have 
originated* Formerly it must have been often vehemently 
urged that an insulted gentleman ought to fight a duel. We 
even say that a pointer ought to pomt, and a retriever to 
retrieve game. If they fail to do so, they fail in their duty 
and act -wrongly. 

If any desire or instinct leading to an action opposed to the 
good of others still appears, when recalled to mmd, as strong 
as, or stronger than, the social instmct, a man will feel no keen 
regret at havmg followed it ; bnt he will be conscious that if his 
conduct were known to his fellows, it would meet with their 
disapprobation ; and few are so destitute of sympathy as not to 
feel discomfort when this is realised If he has no such 
sympathy, and if his desues leadmg to bad actions are at the 
time strong, and when recalled are not over-mastered by the 
persistent social instincts, and the judgment of others, then he 
IS essentially a bad man , ^ and the sole restrainmg motive left 
IS the fear of punishment, and the conviction that in the long 
run it would be best for his own selfish interests to regard the 
good of others rather than his own. 

It IS obvious that every one may with an easy conscience 
gratify his own desires, if they do not interfere with his sociaS 
instincts, that is with the good of others , but in order to be qiuie 
free horn self-reproach, or at least of anxiety, it is almost neces- 
sary for him to avoid the disapprobation, whether reasonable or 
not, of his fellow-men Ii^or must he break thiough the fixed 
habits of his life, especially if these are supported by reason, 
for if he does, he will assuredly feel dissatistaction. He must 
likewise avoid the reprobation of the one God or gods in whom, 
according to his knowledge or superstition, he may believe ; but 
m this case the additional fear of divine pumshmont often 
supervenes. 

The strictly Social Virtues at Ji7st alone regarded — The above 
view of the origin and nature of the moral sense, which tells us 
what we ought to do, and of the conscience which reproves us if 
we disobey it, accords well with what we see of the early and 
undeveloped condition of this faculty in mankind The virtues 
which must be practised, at least generally, by lude men, so 

Di Prosper Despme, in his many cniioub cases of the woj st 
* Psychologie Naturelle,' 1868 (tom ciiminals, who appaiently have been 
i 241, tom lu 169) gives erst tiely destitute of con*cio lee. 
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that they may associate in a body, are those which are still 
recognised as the most important. But they are practised 
almost exclusiyely in relation to the men of the same tribe ; and 
their opposites are not regarded as crimes in relation to the men 
of other tribes. hTo tribe could hold together if murder, 
robbery, treachery, &c., were common; consequently such 
crimes within the limits of the same tribe ''are branded with 
everlasting infamy but excite no such sentiment beyond 
these limits. A N orth- Am erican Indian is well pleased with 
himself, and is honoured by others, when he scaips a man of 
another tribe , and a Dyak cuts oS" the head of an unoffending 
person, and dries it as a trophy. The murder of infants has 
prevailed on the largest scale throughout the world,^ and has 
met with no reproach , but infanticide, especially ot females, has 
been thought to be good for the tribe, or at least not injurious. 
Suicide durmg former times was not generally considered as a 
crime/^ but rather, from the courage displayed, as an honourable 
act ; and it is still practised by some semi-civilised and savage 
nations without reproach, for it does not obviously concern 
others of the tribe It has been recorded that an Indian Thug 
conscientiously regretted that he had not robbed and strangled 
as many travellers as did his father before him. In a rude state 
of civilisation the robbery of strangers is, indeed, generally 
considered as honourable. 

Slavery, although in some ways beneficial during ancient 
times,®^ IS a great crime ; yet it was not so regarded until quite 
recently, even by the most civilized nations. And this was 
especially the case, because the slaves belonged in general to a 
race different from that of their masters. As barbarians do not 
regard the opinion of their women, wives are commonly treated 
like slaves. Most savages are utterly indifferent to the sufferings 
of strangers, or even delight in witnessmg them. It is well 


3^ See an able a i tide in the 
Korth British Kenew,’ 1867, p. 
395. See also Mr. W* Bagehot's 
articles on the Impoitance of Obe- 
dience and Coherence to Primitive 
I'lan, m the * Fortnightly Keview,^ 
1S67, p 529, and 1868, p 457, &:c 
^ The fullest account which I 
Lave met with is by Dr. Gerland, m 
his ^ Ueber dan Aussterben der 
Naturvolker/ 1868 ; but 1 shall 
have to recur to the suhiect of 
infanticide in a future chapter. 

See the veiy interesting discus- 
I'u Suicide in hecky's ‘History 


of European Morals,’ vol, i. 1869, 
p. 223. With respect to savages, 
Mr. Winwood Keade informs me 
that the negioes of West Africa 
often commit suicide. It is well 
known how common Jt was amongst 
the miseiable aboiigines of South 
America, after the Spanish conquest. 
Foi Kew Zealand, see the voyage ot 
the “ Kovara,*' and for the Aleutian 
Islands, Mullei, as quoted by Hon- 
zeau, ‘ Les Facultds Mentales,’ &C., 
tom ii. p. 136 

See Mr. Bagehot, ‘Pbysics and 
Politics/ 1872, p. 72. 
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known that the women and children of the North- American 
Indians aided in torturing their enemies Some savages take a 
horrid pleasure m cruelty to animals,^ and humanity is an 
unknown virtue. Nevertheless, besides the family affections, 
kindness is common, especially during sickness, between the 
members of the same tribe, and is sometimes extended beyond 
these limits, Mungo Park’s touching account of the kmdness of 
the negro women of the interior to him is well known. Many 
instances could be given of the noble fldehty of savages towards 
each other, but not to strangers , common experience justifies 
the maxim of the Spaniard, Never, never trust an Indian.” 
There cannot be fidelity without truth , and this fundamental 
virtue is not rare between the members of the same tribe * thus 
Mungo Park heard the negro women teactung their young 
children to love the truth. This, again, is one of the virtues 
which becomes so deeply looted in the mind, that it is sometimes 
practised by savages, even at a high cost, towards strangers ; but 
to lie to your enemy has rarely been thought a sin, as the history 
of modem diplomacy too plainly shews. As soon as a tribe has 
a recognised leader, disobedience becomes a crime, and even 
abject submission is looked at as a sacred virtue. 

As durmg rude times no man can be useful or faithful to Ins 
tribe without courage, this quahty has umversally been placed 
m the highest rank; and although in civilised countries a 
good yet timid man may be far more useful to the community 
than a brave one, we cannot help instmctively honouring the 
latter above a coward, however benevolent. Prudence, on the 
other hand, which does not concern the welfare of others, though 
a very useful virtue, has never been highly esteemed. As nc 
man can practise the virtues necessary for tlie welfare of his 
tribe without self-sacrifice, self-command, and the power ot 
endurance, these qualities have been at all times highly and 
most justly valued. The American savage voluntarily submits 
to the most horrid tortures without a groan, to prove and 
strengthen bis fbrtitude and com age; and we cannot help 
admiring him, ox even an Indian Pakix, who, from a foolish 
religious motive, swings suspended by a hook buried in his 
flesh. 

The other so called self-regardmg virtues, which do not 
obviously, though they may really, afiect the welfare of the tribe, 
have never been esteemed by savages, though now highly 
appreciated by civilised nations. The greatest intemperance 

See, for instance, Mr Hamilton's account of the KafHrs, ^Anthro- 
pological Beview/ 1870, p. xv. 
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is no reproacli with savages. Utter licentiousness, and un- 
natural crimes, prevail to an astounding extent.^® As soon, 
however, as marriage, whether polygamous, or monogamous, 
becomes common, jealousy will lead to the mculcation of female 
virtue; and this, being honoured, will tend to spread to the 
unmarried females. How slowly it spreads to the male sex, 
we see at the present da> Chastity eminently requires self- 
command; therefore it has been honoured from a very early 
period m the moral history of eivihsed man. As a consequence 
of this, tho senseless practice of cehbacy has been ranked from a 
remote period as a virtue,^*^ The hatred of mdecency, which 
appears to us so natural as to be thought innate, and which is 
so valuable an aid to chastity, is a modern virtue, appertaining 
exclusively, as Sir G Staunton remarks,®® to civibsed life This 
IS shewn by the ancient religious rites of various nations, by the 
drawings on the walls of Pompeii, and by the practices of many 
savages 

We have now seen that actions are regarded by savages, and 
were probably so regarded by primeval man, as good or bad, 
solely as they obviously affect the welfare of the tribe, — not that 
of the species, nor that of an individual member of the tribe. 
This conclusion agrees well with the belief that the so-called 
moial sense is aborigmally derived from the social mstincts, for 
both relate at first exclusively to the commumty. The chief 
causes of the low morahty of savages, as judged by our 
standard, are, firstly, the confinement of sympathy to the same 
tribe. Secondly, powers of reasoning msufficient to recognise 
the bearmg of many virtues, especially of the self-regarding 
virtues, on the general welfare of the tribe. Savages, for 
instance, fail to trace the multiplied evils consequent on a 
\vant of temperance, chastity, &c And, thirdly, weak power 
of self-command, for this power has not been strengthened 
through long-continued, perhaps inherited, habit, mstrnotion and 
religion. 

I have entered into the above details on the immorality of 
savages,®® because some authors have recently taken a high view 
of their moral nature, or have attributed most of their crimes to 
mistaken benevolence These authois appear to rest their 


Mr MTennan has given 
(‘Primitive Mairiage/ 1865, p 
176) a good collection of ficts on 
this head. 

Leeky, ^Histoiy of European 
Mcralr/ \oL i. 1869, p, 109. 


‘ Embassy to China,’ vol. iL n. 

348, 

See on this subject copious 
evidence in Chap vn. of Sir J. Lub- 
bock, * Origin of Civilisation,' 1870. 

Eor instance Lecky, ‘ Hut 
European voL i. p. 12-^. 
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conclusion on savages possessing those virtues 'wliicli are sor- 
vioeable, or even necessary, for the existence of the family and of 
the tribe, — qualities which they undoubtedly do possess, and often 
in a high degree* 

Oonduding BemarLs. — ^It was assumed formerly by philosophers 
of the derivatives^ school of morals that the foundation of morality 
lay in a form of Selfishness; but more recently the ^^G-rcotest 
happiness principle has been brought prominently forward 
Tt IS, however, more correct to speak of the latter principle as 
the standard, and not as the motive of conduct. Nevertheless, all 
the authors whose works I have consulted, with a few excep- 
tions,^^ write as if there must be a distinct motive for every 
action, and that this must be associated with some pleasure or 
displeasure. But man seems often to act impulsively, that is 
from mstinct or long habit, without any consciousness of pleasure, 
m the same manner as does probably a bee or ant, when it 
blindly follows its instincts. Under circumstances of extreme 
pen], as during a fire, when a man endeavours to save a follow- 
creature without a mementos hesitation, he can hardly feel 
pleasure ; and still less has he time to reflect on the dissatisfaction 
which he might subsequently experience if he did not make the 
attempt Should he afterwards reflect over his own conduct, he 
would feel that there lies within him an impulsive power widely 
different from a search after pleasure or happiness, and this 
seems to be the deeply planted social instinct. 

In the case of the lower animals it seems much more appro- 
priate to speak of their social instincts, as having been developed 

This term is used m an able ness exti a-iegaidmg impulse, di- 
al tide m the ‘ Westminstei Benew,’ lected towards something that is 
Oct. 1869, p 498. Foi the ** Gi eatest “not pleasuie; that in many cases 
“happiness piinciple,” see J. S Mill, “ the impulse is so fai incompatible 
^ Utilitanamsm,’ p. 17. “with the self-regaiding that the 

Mill lecogtiises (^System of “ two do not easily co-CYist in the 
Logic,’ vol. 11 , p 422) m the cleaiest “ same moment of consciousness 
mannei, that actions may be per- A dim feeling that our impulses do 
formed thiough habit without the not bv any means always aiuse flora 
anticipation of pleasure Mi H. any contemporaneous or anticipated 
Sidgwick also, m his Essay on pleasuie, has, I cannot but think, 
Pleasuie and Desiie (‘The Con- been one chief cause of the accept- 
temporary Review,’ Apiil 1872, p ance of the intuitive theory of 
671% remaiks • “To sum up, in moiality, and of the rejection of the 
“ contiavention of the doctiine that utihtaiian oi “ Greatest happiness 
“ oui conscious active impulses aie theoiy. With respect to the latter 
“ always diiected towaids the pio- theoiy, the standaid and the motive 
“ duction of agieeable sensations m of conduct have no doubt often been 
“ oui selves, I would maintain that confubed, but they aie really I— 
■‘we finu every whf re m conscious- s>ome blended. 
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for the general good rather than for the general happiness of the 
species. The term, general good, may be defined as the rearing 
of the greatest number of individuals in full vigour and healtii. 
With all their faculties perfect, under the conflitions to which 
they aie subjected. As the social instmcts both of man and the 
lower animals have no doubt been developed by nearly the same 
stops, it would be advisable, if found practicable, to use the 
same defimtion m both cases, and to take as the standard of 
morahty, the general good or welfare of the community, rather 
than the general happiness ; but this definition would xjerhaps 
require some limitation on account of political etlncs. 

When a man risks his life to save that of a fellow-creature, it 
seems also more correct to say that he acts for the general good, 
rather than for the general happiness of mankind. No doubt 
the welfare and the happiness of the individual usually coincide; 
and a contented, happy tribe will flourish better than one that 
IS discontented and unhappy We have seen that even at an 
early period in the history of man, the expressed wishes of the 
community will have naturally influenced to a large extent the 
conduct of each member; and as all wish for happiness, the 

greatest happiness principle ” will have become a most im- 
portant secondary guide and object; the social instinct, however, 
together with sympathy (which leads to oi^r regarding the 
approbation and disapprobation of others), havmg served as the 
primary impulse and guide. Thus the reproach is removed of 
laying the foundation of the noblest part of our nature m the 
base principle of selfishness; unless, indeed, the satisfaction 
which every animal feels, when it follows its proper instmcts, 
and the dissatisfaction felt when prevented, be called selfish. 

The wishes and opmions of the members of the same community, 
expressed at first orally, but later by writing also, either form 
the sole guides of our conduct, or greatly reinforce the social 
instincts , such opinions, however, have sometimes a tendency 
directly opposed to these instmcts This latter fact is well 
exemplified by the Law of Honour, that is, the law of the opmion 
of our equals, and not of all our countrymen. The breach of 
tins law, even when the breach is known to be strictly accordant 
with true morality, has caused many a man more agony than a 
real crime W'e recogmse the same influence in the burning 
sense of shame which most of us have felt, even after the interval 
of years, when calling to mind some accidental breach of a 
trifling, though fixed, rule of etiquette* The judgment of the 
community will generally be guided by some rude experience of 
what IS best in the long run for all the members , but tHs judg- 
ment will not rarely err from ignorance and weak powers of 
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reasoning. Hence the strangest customs and superstitions, in 
complete opposition to the true welfare and happiness of man- 
hind^ have become all-powerful throughout the world We see 
this in the horror felt by a Hindoo who breaks his caste, and 
in many other such cases It would be difficult to distinguish 
between the remorse felt by a Hindoo who has yielded to the 
temptation of eating unclean food, from that felt after committing 
a theft , but the former would probably be the more severe 

How so many absurd lules of conduct, as well as so many 
absuid rehgious beliefs, have originated, we do not know ; noi 
bow it is that they have become, in all quarters of the world, so 
deeply impressed on the mind of men , but it is worthy of 
remark that a belief constantly inculcated during the early yeais 
of life, whilst the brain is impressible, appears to acquire almost 
the nature of an instinct ; and the very essence of an mstinct is 
that it IS followed independently of reason, Heither can we say 
why certain admirable virtues, such as the love of truth, are 
much more highly appreciated by some savage tribes than by 
others f nor, again, why similar differences prevail even amongst 
highly civibsed nations Knowing how firmly fixed many 
strange customs and superstitions have become, wo need feel no 
surprise that the self-regarding virtues, supported as they ai o by 
reason, should now appear to us so natural as to be thought 
innate, although they were not valued by man in his early 
condition. 

Notwithstanding many sources of doubt, man can generally 
and readily distmgmsh between the higher and lower moral 
lilies. The higher are founded on the social instincts, and relate 
to the welfare of others. They are supported by the aiiprobation 
of our fellow-men and by reason. The lower rules, though some 
of them when implying selt-sacrifice hardly deserve to be called 
lower, relate chiefly to self, and arise from public opinion, ma- 
tured by experience and cultivation , for they are not practised 
by rude tribes 

As man advances in civilisation, and small tribes are united 
into larger com m unities, the simplest reason would tell each 
mdividuai that he ought to extend his social instincts and 
sympathies to all the members ot the same nation, though 
personally unknown to him. This point being once reached, 
there is only an artificial barrier to prevent his sympathies 
extending to the men of all nations and races. If, mdeed, such 
men are separated from him by great differences in appearance 

Goad instances are ffiven by in his ‘ Conti abut ions to th*i Theory 
Mr. Wallace m ‘Scientific Opinion/ of Natuiai Seleo^jpJi/ 1870, p. 353. 
Sept* 15, 1869 ; and moie fnliy ^ 
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or habits, experience unfortuiiately shews ns how long it is, 
before we look at them as our fellow-creatures. Sympathy 
beyond, the confines of man, that is, humamty to the lower 
animals seems to be one of the latest moral acquisitions. It is 
apparer tly unfelt by savages, except towards their pets. How 
little the old Romans knew of it is shewn by their abhorrent 
gladiatorial exhibitions. The very idea of humanity, as far as I 
could obseive, was new to most of the Gauchos of the Pampas. 
This virtue, one of the noblest with which man is endowed, 
seems to arise incidentally from our sympathies becoming more 
tender and more widely diffused, until they are extended to all 
sentient bejngs. As soon as this virtue is honoured and practised 
by some few men, it spreads through instruction and example 
to the young, and eventually becomes incorporated m public 
opinion. 

The highest possible stage in moral culture is when we ro- 
cogmse that we ought to control our thoughts, and not even m 
inmost thought to think agam the sms that made the past so 
pleasant to us Whatever makes any had action famihar to 
the mmd, renders its performance by so much the easier. As 
Marcus Aurelius long ago said, Such as are thy habitual 
thoughts, such also will be the character of thy mind ; for the 
soul IS dyed by the thoughts/’ ^ 

Our great philosopher,H[erhert Spencer, has recently explained 
his views on the moral sense. He says,^® believe that the 
experiences of utility organised and consolidated through all 
past generations of the human race, have been producing 
correspondmg modifications, which, by continued transmission 
and accumulation, have become in us certain faculties of 
moral intuition — certain emotions responding to right and 
wrong conduct, which have no apparent basis in the individual 
experiences of utility.” There is not the least inheient 
improhahihty, as it seems to me, in virtuous tendencies hemg 
more or less strongly inherited , for, not to mention the various 
dispositions and habits transmitted by many of our domestic 
animals to their offsprmg, I have heard of authentic cases in 
which a desire to steal and a tendency to he appeared to run 
in families of the upper ranks ; and as stealing is a rare crime i ^ 
the wealthy classes, we can hardly account by accidental coinci- 
deuce for the tendency occurring in two or three members of 

** Tennyson, ‘Idylls of the King/ Aurelius was boin A.D. 121. 
p. 244. ■*** Letter to Mr Mill in Bain*& 

*** ‘ The T noughts of the Emperor ‘Mental and Moral Scimce/ 1868 
M. Aurelius Antoninus/ Eng tians- p. 722, 
iat., 2nd edit,, 1869, p il2 Maxens 
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febe same family. If bad tendencies are transmitted, it is pro- 
bable that good ones are likewise transmitted That the state 
of the body by affecting the brain, has great influence on the 
moral tendencies is known to most of those who have siiiiercd 
from chronic derangements of the digestion or liver The same 
fact is likewise shewn by the perversion or destruction of the 

moral sense being often one of the earliest symptoms of mental 

derangement,”^’^ and insanity is notoriously often inherited. 
Except through the prmciple of the transmission of moral ten- 
dencies, we cannot understand the differences believed to exist in 
this respect between the various races of mankind. 

Even the partial transmission of virtuous tendencies would 
be an immense assistance to the primary impulse derived diiectly 
and indirectly from the social instmcts. Admitting for a moment 
that virtuous tendencies are inherited, it appears probable, at 
least in such cases as chastity, temperance, humanity to animals, 
&c., that they become first impressed on the mental organization 
through habit, instruction and example, continued during 
several generations in the same family, and in a quite subordinate 
degree, or not at all, by the mdividtials possessing such viitues 
havmg succeeded best in the struggle for life My chief source 
of doubt with respect to any such inheritance, is that senseless 
customs, superstitions, and tastes, such as the horror of a Hindoo 
for unclean food, ought on the sanae principle to be transmitted 
I have not met with any evidence in support of the transmission 
of superstitious customs or senseless habits, although in itself it 
is perhaps not less probable than that animals should acquii'e 
inherited tastes for certain kinds of food or fear of certain foes. 

Einally the social instincts, which no doubt were acquired by 
man as by the lower animals for the good of the community, 
will from the first have given to him some wish to aid his 
fellows, some feehng of sympathy, and have compelled him to 
regard their approbation and disapprobation. Such impulses 
will have served him at a very early period as a rude rule of 
right and wrong. But as man gradually advanced in intellectual 
power, and was enabled to trace the more remote consequences 
of his actions; as he acquired sufficient knowledge to reject 
baneful customs and superstitions; as he regarded more and 
more, not only the welfare, but the happiness of his fellow-men ; 
as from habit, following on beneficial experience, instruction 
and example, his sympathies became more tender and widely 
diiTusedj extending to men of all races, to the imbecile, maimesii 

Maadiuley, 'Body and iHmd/ XSTO, p. QQ, 
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sold other useless members of society, and iSnally to the lower 
animals, — so would the standard of bis morality rise higher and 
higher. And it is admitted by moralists of the derivatwe 
school and by some intuitionists, that the standaid of morality 
has iisen since an early peiiod in the history of man 

As a struggle may sometimes be seen going on between the 
Yarious instincts of the lower ammals, it is not surpnsmg that 
there should be a struggle in man between his social instincts, 
with their derived virtues, and his lower, though momentarily 
stronger impulses or desires This, as Mr, Galton*® has remarked, 
IS all the less surprismg, as man has emerged from a state of 
barbarism within a comparatively recent period. After having 
yielded to some temptation we feel a sense of dissatisfaction, 
shame, repentance, or remorse, analogous to the feelings caused 
by other powerful instincts or desires, when left nnsatisfied or 
baulked. We compare the weakened impression of a past 
temptation with the ever present social instincts, or with habits, 
gamed in early youth and strengthened durmg our whole lives, 
until they have become almost as strong as instincts. If with 
the temptation still befoie us we do not yield, it is because 
either the social instinct or some cusxom is at the moment 
predominant, or because we have learnt that it will appear to us 
hereafter the stronger, when compared with the weakened im- 
pression of the temptation , and we realise that its violation would 
cause us sufferiog Looking to future generations, there is no 
cause to fear that the social mstmets will grow weaker, and we 
may expect that virtuous habits will grow stronger, becoming 
perhaps fixed by mheritance. In tins case the struggle between 
our higher and lo'wer impulses will be less severe, and virtue 
will be triumphant* 

Summary of the last two Chapters . — There can be no doubt that 
the difference between the imnd of the lowest man and that of 
the highest animal is immense An anthropomorphous ape, if 
he could take a dispassionate view of his own case, would admit 
that though he could form an artful plan to plunder a garden — 
though he could use stones for fighting or for breaking open 
nuts, yet that the thought of fashionmg a stone into a tool was 

A writer in the ^jSToith British coincide therein. 

Review* (-Itily 1869, p. 531), well See his* lemarkable woik on 

capable of forming a sound judg- ‘Hereditaiy Geniivs,’ 1869, p 349- 
ment, expreiyses himself stiongly in The Duke of Aigyll (‘Primeval 
favour of this conclusion. Mr Man,* 1869, p 188) has some good 
Lecky (‘Hist, of Moials/ vol i. p. remaiks on the conte<it m man*s 
143) seems to a ceitaiir extent to natme between light and wrong 
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quite l)t‘yoiid luR scope Still less, as he Troiild admit, could ha 
tollo-v^ out a train of metaphysical reasoning, or solve a mathe- 
matical problem, or reflect on God, or admire a grand natural 
scene Some apes, however, would probably declare that they 
could and did admire the beauty of the coloured skin and fur of 
their partners m marriage. They would admit, that though they 
could make other apes understand by cries some of their per- 
ceptions and simpler wants, the notion of expressing definite ideas 
hy definite sounds had never ciossed their minds. They might 
insist that they were ready to aid their fellow-apes of the same 
troop in many ways, to risk their hves for them, and to take 
chaige of their orphans; hut they would be forced to acknow- 
ledge that disinterested love for all living creatures, the mos*» 
noble attribute of man, was quite beyond their comprehension 
Nevertheless the difference m mind between man and the 
higher animals, great as it is, certainly is one of degree and not 
of land We have seen that the senses and intuitions, the 
various emotions and faculties, such as love, memory, attention, 
curiosity, mutation, reason, &c , of which man boasts, may be 
found in an incipient, or even sometimes m a well-developed 
condition, in the lower animals They are also capable of some 
inherited improvement, as we see in the domestic dog compared 
with the wolf or jackal. If it could be proved that certain high 
mental powers, such as the formation of general concepts, self-con- 
seiousness, &c , were absolutely peciihar to man, which seems 
extremely doubtful, it is not improbable that these qualities are 
merely the incidental results of other highly-advanced intel- 
lectual faculties, and these again mainly the result of the 
continued use of a perfect language. At what age does the 
new-born infant possess the power of abstraction, or become 
self-conscious, and reflect on its own existence ? We cannot 
answer ; nor can we answer in regaid to the ascending organic 
scale. The halt-art, half-instinct of language still bears the 
stamp of its gradual evolution. The ennobhng belief m God is 
not universal with man; and the belief m spiritual agencies 
naturally follows from other mental powers. The moral sense 
perhaps affords the best and highest distinction between man and 
the lower animals ; but I need say nothing on this head, as I 
have so lately endeavoured to shew that the social instincts, — 
the prime principle of man's moral constitution — with the aid 
of active intellectual powers and the effects of habit, naturally lead 
to the golden rule, As ye would that men should do to you, do 
ye to them likewise and this hes at the foundation of morality 

^ The Thoughts of MaTcns Am elms/ Ssc , p iSe. 
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In tlie next chapter I shall make some few remarks on the 
probable steps and means by which the several mental and moral 
faculties of man have been gradually evolved That such evolu- 
tion is at least possible, ought not to be denied, for we daily see 
these faculties developing in every infant ; and we may trace a 
perfect gradation from the mind of an utter idiot, lower than 
that of an animal low in the scale, to the mind of a Newton. 


CHAPTEE T 

OiT THE Development op the iNTELLECTUAii and 
Faculties buhing Primeval and Ciyiliseb Times. 

Advancement of the intellectual poweis through natural selection — 
linpoitance of imitation — Social and moial facuPies — ^Their develop- 
ment within the hinit'^ of the same tube — Natural selection as ailectmg 
civilised nations — ^Evidence that civilised nations were once baibaioua* 

The subjects to be discussed in this chapter are of the highest 
interest, but are tieated by me in an imperfect and fragmentary 
manner Mr. Wallace, m an admirable paper before referred to/ 
argues that man, after he had partially acquired those intel- 
tectual and moral faculties which distinguish him from the 
lower animals, would have been but little liable to bodily 
modifications through natural selection or any other means 
Fox man is enabled through his mental faculties to keep with 
an unchanged body in harmony with the changing universe ” 
He has great power of adapting his habits to new conditions of 
life He invents weapons, tools, and vaiious stratagems to 
procure food and to defend himself. When he migrates into a 
colder climate he uses clothes, builds sheds, and makes fires , 
and by the aid of fire cooks food otherwise indigestible. He 
aids his fellow-men in many ways, and anticipates future events 
Even at a remote period he practised some division of labour. 

The lower ammals, on the other hand, must have their bodily 
structure modified m order to survive under greatly changed 
conditions They must be rendered stronger, or acquire more 
effective teeth or claws, for defence against new enemies; or 
they must be reduced m size, so as to escape detection and 
danger. When they migrate into a colder climate, they must 
become clothed with thicker fur, or have their constitutions 
altered. If they fail to be thus modified, they will cease to 
exist. 

^ * AnthiopoDgical Kevicw,’ May 1864, p. clviiS. 
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Tho case^ ho'^-eTer^ is widely different^ as Mr Wallace lias 
with justice insisted, m relation to the intellectual and moral 
faculties of man These faculties are variable, and we have 
every reason to believe that the variations tend to be inherited. 
Therefore, if they were formerly of high importance to iirimeval 
man and to his ape-like progenitors, they would have been 
perfected or advanced through natural selection Of the high 
importance of the intellectual faculties theie can be no doubt, 
for man mainly owes to them his predominant position in the 
woild We can see, that in the rudest state of society, the 
individuals who were the most sagacious, who invented and used 
the best weapons or traps, and who were best able to defend 
themselves, would rear the greatest number of offspring. The 
tribes, which included the largest number of men thus endowed, 
would increase in number and supplant other tribes Numbers 
depend primarily on the moans of subsistence, and this depends 
partly on the physical nature of the country, but in a much higher 
degree on the arts which are there practised. As a tube increases 
and IS victorious, it is often still further inci eased by the ab- 
sorption of other tribes ^ The stature and strength of the men 
of a tribe are likewise of some importance for its success, and 
these depend in part on the nature and amount of the food winch 
can be obtained In Europe the men of the Bronze period were 
supplanted by a lace moie powerful, and, judging from their 
sword-handles, with larger hands but their success was pro- 
bably still moie due to their supeiuority \n the aits. 

AIL that we know about savages, or may infer fiom thoir 
traditions and from old monuments, the history of which is quite 
forgotten by the present inhabitants, shew that from the remotest 
times successful tribes have supplanted other tribes. Belies of 
extinct or forgotten tubes have been discovered throughout the 
civilised regions of the earth, on the wild plains of America, and 
on the isolated islands in the Pacific Ocean At the present day 
civilised nations are everywhere supplanting barbarous nations, 
excepting where the climate opposes a deadly barrier; and they 
succeed mainly, though not exclusively, through their arts, which 
are the products of the intellect. It is, therefore, highly probable 
that with mankind the intellectual faculties have been mainly 
and gradually perfected through natural selection , and this con- 
clusion IS sufficient for our purpose. Undoubtedly it would 
be interesting to trace the development of each separate faculty 

- Aftei a time the merobers or 1861, p. 131), that they are the co- 
tubes wiaica aie absoibed into tlesceiid.Ants of thn same ancestors, 
another tube assume, as Six Henxj ® Moilot, ‘Sor. Yaud. Sc. 

Marne lemnvlcs (^Ancient Law/ 1S60, p, 29L 
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from the state in which it exists in the lower animals to that in 
which it exists in man ; but neither my ability nor Imowledge 
permits the attempt. 

It deserves notice that, as soon as the progenitors of man 
became social (and this probably occnrrcd at a very early period), 
the principle of imitation, and reason, and experience would 
have increased, and much modified the intellectual powers m a 
way, of which we see only traces in the lower animals. Apes are 
much given to imitation, as are the lowest savages; and the 
simple fact previously referred to, that after a time no animal 
can be caught in the same place by the same sort of trap, shews 
that animals learn hy experience, and imitate the caution of 
others. Now, if some one man m a tribe, more sagacious than 
the others, mvented a new snare or weapon, or other means of 
attack or defence, the plainest self-mterest, without the assistance 
of much reasoning pow^r, would prompt the other members to 
imitate him , and all would thus profit. The habitual practice 
of each new art must likewise in some slight degree strengthen 
the intellect. If the new invention were an important one, the 
tribe would mcrease in number, spread, and supplant other 
tribes. In a tribe thus rendered more numerons there would 
always be a rather greater chance of the birth of other superior 
and inventive members. If such men left children to inherit 
their mental superiority, the chance of the birth of still more 
mgenious members v/ould be somewhat better, and in a very 
small tribe decidedly better Even if they left no children, the 
tribe would still include their blood-relations ; and it has been 
ascertained by agncnlturists ^ that by preserving and breeding 
from the family of an animal, which when slaughtered was 
found to be valuable, the desired character has been obtained. 

Turnmg now to the social and moral faculties. In order that 
primeval men, or the ape-hke progenitors of man, should become 
social, they must have acquired the same instinctive feehngs, 
which impel other animals to hve m a body ; and they no doubt 
exhibited the same general disposition. They would have felt 
uneasy when separated from their comrades, for whom they 
would have felt some degree of love , they would have warned 
each other of danger, and have given mutual aid in attack or 
defence. All this imphes some degree of sympathy, fidelity, and 
courage Such social qualities, the paramount importance of 
which to the lower animals is disputed by no one, were no doubt 

1 have glvca instances in my ‘ Variation of ^mmals under Domestica- 
tion,’ vol. 11 p. 296. 
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acquired by the progenitors of man in a similar manner, namely, 
through natural selection, aided by mherited habit. When t“wo 
tribes of primeyal man, living in the same country, came into 
competition, if (other circumstances bemg equal) the one tribe 
included a great number of courageous, sympathetic and faithtul 
members, who were always ready to warn each other of danger, 
to aid and defend each other, this tribe would succeed better and 
conquer the other. XiOt it he borne m mind how all-important 
m the never-ceasing wars of savages, fidelity and courage must 
be. The advantage which disoiplmed soldiers have over undis- 
ciplined hordes follows chiefly from the confidence which each 
man feels m his comrades. Obedience, as Mr. Bagehot has well 
shewn, ^ is of the highest value, for any form of government is 
better than none. Selfish and contentious people will not cohere, 
and without coherence nothing can be efiected. A tribe rich in 
the above qualities would spread and be yiotorious over other 
tribes : but in the course of time it would, judgmg from all past 
history, he in its turn overcome by some other tribe still more 
highly endowed Thus the social and moral qualities would 
tend slowly to advance and be difiused throughout the world. 

But it may be asked, how within the limits of the same tribe 
did a large number of members first become endowed with these 
social and moral qualities, and how was the standard of ex- 
cellence raised It is extremely doubtful whether the offspring 
of the more S3Tnpathetic and benevolent parents, or of those 
who were the most faithful to their comrades, would he reared 
in greater numbers than the children of selfish and treacherous 
parents helongmg to the same tribe. He who was ready to 
sacrifice his hfe, as many a savage has been, rather than betray 
his comrades, would often leave no offspring to inherit his noble 
nature The bravest men, who were always willing to come to 
the front in war, and who freely risked their lives for others, 
would on an average perish in larger numbers than other men. 
Therefore it hardly seems probable, that the number of men 
gifted with such virtues, or that the standard of their excellence, 
could he increased through natural selection, that is, by the 
survival of the fittest ; for we are not here speaking of one tribe 
being victorious over another. 

Although the circumstances, leading to an increase in tho 
number of those thus endowed withm the same tribe, are too 
complex to he clearly followed out, we can trace some of the 
probable steps. In the first place, as the reasomng powers and 

* See a remarkal^le seiies of arti- April 1, 1868 ; July 1, 1869, 
cXe» on * Physics and Politics ' m the separately published. 

* Portal sr ft tiF Re-new,* Nov l §67 , 
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foresigM of the members became improved, each man would 
soon learn that if he aided his fellow-men, he would commonly 
receive aid in return. From this low motive he might acquire 
the habit of aiding his fellows; and the habit of performing 
benevolent actions certainly strengthens the feeling of sympathy 
which gives the first impulse to benevolent actions. Habits^ 
moreover, followed during many generations probably tend to 
be inherited. 

But another and much more powerful stimulus to the de- 
velopment of the social virtues, is afforded by the praise and the 
blame of our fellow-men. To the instinct of sympathy, as we have 
already seen, it is primarily due, that we habitually bestow both 
praise and blame on others, whilst we love the former and dread 
the latter when applied to ourselves ; and this instinct no doubt 
was originally acquired, lihe all the other social instincts, through 
natural selection At how early a period the progemtors of man 
in the course of their development, became capable of feeling and 
being impelled by, the praise or blame of their fellow-creatures, 
we cannot of course say. But it appears that even dogs appre- 
ciate encouragement, praise, and blame. The rudest savages 
feel the sentiment of glory, as they clearly show by preserving 
the trophies of their prowess, by their habit of excessive boasting, 
and even by the extreme care which they take of their per- 
sonal appearance and decorations ; for unless they regarded the 
opinion of their comrades, such habits would be senseless. 

They certamly feel shame at the breach of some of their lesser 
rules, and apparently remorse, as shewn by the case of the 
Austrahan who grew thin and could not rest from having 
delayed to murder some other woman, so as to propitiate his dead 
wife’s spirit Though I have not met with any other recorded 
case, it is scarcely credible that a savage, who will sacrifice his 
life rather than betray his tribe, or one who will deliver hi m self 
up as a piusoner rather than break his parole,® would not 
feel remorse m his inmost soul, if he had failed m. a duty, 
which he held sacred. 

We may therefore conclude that primeval naan, at a very 
remote period, was influenced by the praise and blame of his 
fellows. It IS obvious, that the members of the same tribe would 
approve of conduct which appeared to them to be for the general 
good, and would reprobate that which appeared evil. To do 
good imto others — ^to do unto others as ye would they should do 
unto you — is the foundation-stone of morahty. It is, therefore, 
hardly possible to exaggerate the importance durii^ rude times 

• Ml. Wallace gives cases in of Katmal Selection,* 1870, |t 
xo the Theory 354. 

X % 
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of tlie loYe of praise and the dread of blame. A man who was 
not impelled by any deep, instinctive feehng, to sacrifice his 
life for the good of others, yet was roused to such actions by a 
sense of glory, would by bas example excite the same wish for 
glory in other men, and would strengthen by exercise the noble 
feeling of admiration. He might thus do far more good to his 
tribe than by begetting ofisprmg with a tendency to inherit his 
own high character. 

With increased experience and reason, man perceives the 
more remot© conseqtuences of his actions, and the self-regarding 
virtues, such as temperance, chastity, &c., which during early 
times are, as we have before seen, utterly disregarded, come to 
be highly esteemed or even held sacred. I need not, however, 
repeat what I have said on thus head in the fourth chapter. 
Ultimately our moral sense or conscience becomes a highly 
complex sentiment — originating in the soc^l instincts, largely 
guided by the approbation of our fellow-men, ruled by reason, 
self-interest, and m later times by deep xehgious feelings, and 
confirmed by instruction and habit. 

It must not be foigotten that although a high standard of 
morahty gives but a slight oi no advantage to each individual 
man and his children over the other men of the same tribe, yet 
that an increase in the number of well-endowed men and an 
advancement m the standard of morality will certainly give an 
immense advantage to one tribe over another A tribe including 
many members who, from possessing m a high degree the spirit 
of patriotism, fidelity, obedience, courage, and sympathy, wore 
always ready to aid one another, and to sacrifice themselves for 
the common good, would be victorious over most other tribes , 
and this would be natural selection. At all times throughout 
the world tribes have supplanted other tribes ; and as morality 
is one important element m their success, the standard of 
morality and the number of well-endowed men will thus every- 
where tend to rise and increase. 

It is, however, very difficult to form any judgment why one 
particular tribe and not another has been successful and has 
risen in the scale of civilisation. Many savages are in the same 
condition as when first discovered several centuries ago. As Mr. 
Bagehot has remarked, we are apt to look at progress as normal 
in human society ; but history refutes this. The ancients did 
not even entertain the idea, nor do the Oriental nations at the 
present day. According to another high authority. Sir Henry 
Mame,"^ '' the greatest part of mankind has never shewn a 

^ ‘Ancient Law/ 1861, p. 22. nightly Beview/ April 1, 1868, p. 
For TMi Bagehot's remarks, ‘ Fort 452^ 
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particle of desire that its civil institntioaos should he im- 

proved/" Progress seems to depend on many concurrent 
favourable conditions, far too complex to be followed out But 
it has often been remarked, that a cool climate, from leading to 
industry and to the various arts, has been highly favourable 
thereto. The Esquimaux, pressed by hard n6cesc,ity, have 
succeeded in many mgemous inventioiis, but their climate has 
been too severe for continued progress. Nomadic habits, ^^hether 
over wide plains, or through the dense forests of the tropics, or 
along the shores of the sea, have in every case been highly 
detrimental. Whilst observmg the barbarous inhabitants of 
Tierra del Puego, it struck me that the possession of some 
property, a fixed abode, and the union of many families under a 
chief, were the indispensable requisites for civilisation. Such 
habits almost necessitate the cultivation of the ground , and the 
first steps in cultivation would probably result, as I have else- 
where shewn,® from some snch accident as the seeds of a fruit- 
tree falling on a heap of refuse, and producing an unusually fine 
variety. The problem, however, of the first advance of savages 
towaids civihsation is at present much too difficult to be solved 

Natural Selection as affectzng Civilised Nations — I have hitherto 
only considered the advancement of man from a semi-human 
condition to that of the modern savage. But some remarks on 
the action of natural selection on civilised nations may be worth 
adding This subject has been ably discussed by !Mr. W. E. 
Greg,^ and previously by Mr. Wallace and Mr. GaJton.^^ Most 
of my remarks are taken from these three authors. With 
savages, the weak in body or mind are soon ehminated ; and 
those that survive commonly exhibit a vigorous state of health. 
We civilised men, on the other hand, do our utmost to check the 
process of elimination ; we bmld asylums for the imbecile, the 
maimed, and the sick ; we mstitute poor-laws ; and our medical 

® ‘ The Variation of Animals and 1869, and by Mr E. Ray Lank ester 
Plants under Domestication/ vol. J. in his * Comparative Longevity/ 
p. 309, 1870, p. 128. Similar views ap- 

® ‘Fiaser’s Magazine/ Sept 1868, peared previously in the ‘Austra- 
p. 333. This aiticle seems to have lasian/ July 13, 1867. I have 
struck many persons, and has given boi rowed ideas fiom several of these 
rise to two remarkable essays and a wiiteis. 

rejoinder in the ^ Spectator," Oct. For Mr. Wallace, see * Anthro- 

3rd and 17th, 1868. It has also polog. Review/ as before cited. Mr. 
been discussed in the * Q. Jouimal of Galton in ‘ Macmillan’s Magazine,' 
Science,’ 1869, p. 152, and by Mr. Aug, 1865, p. 318 ; also his great 
Lawson Tait m the ‘Dublin Q, work, ‘Hereditary (^mus/ 1870* 
JournaJ of Medical Scisnce/ Feb, 
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men exert their utmost skill to save the life of every one to the 
last moment. There is reason to believe that vaccination has 
preserved thousands, who from a weak constitution would 
formerly have stLccumbed to small-pox Thus the weak members 
of civihsed societies propagate their kind. No one who has 
attended to the breeding of domestic ammals will doubt that 
this must be highly injurious to the race of man. It is surprising 
how soon a want of care, or care wrongly directed, leads to the 
degeneration of a domestic race ; but excepting in the case of 
man himself, hardly any one is so ignorant as to allow his 
worst animals to breed. 

The aid which we feel impelled to give to the helpless is mainly 
an incidental result of the instinct of sympathy, which was 
origmally acquired as part of the social instmcts, but sub- 
sequently rendered, in the manner previously mdicated, more 
tender and more widely diffused. Nor could we check our 
sympathy, even at the urgmg of hard reason, without deteriora- 
tion in the noblest part of our nature. The surgeon may harden 
himself whilst performing an operation, for he knows that he is 
acting for the good of his patient ; but if we were intentionally 
to neglect the weak and helpless, it could only be for a con- 
tingent benefit, with an overwhelming present evil. We must 
therefore bear the undoubtedly bad effects of tbe weak surviving 
and propagatmg their kind, but there appears to be at least one 
check m steady action, namely that the weaker and mferior 
members of society do not marry so freely as the sound; and 
this check might be indefimtely increased by tbe weak in 
body or mind refraining from marriage, though this is more to be 
hoped for than expected. 

In every country in which a large standing army is kept up, 
the finest young men are taken by the conscription or aie 
enlisted. They are thus exposed to early death during war, aie 
often tempted mto vice, and are prevented from marrying during 
the prime of hfe On the other hand the shorter and feebler men, 
with poor constitutions, are left at home, and consequently have 
a much better chance of marrying and propagatmg their kind.^ 

Man accumulates property and bequeaths it to his children, 
so that the children of the rich have an advantage over the poor 
in the race for success, independently of bodily or mental su- 
periority. On the other hand, the children of parents who are 
short-lived, and are therefore on an average deficient in health 
and vigour, come into their property sooner than other children, 

Prof. H. Pick (^Emfluss dei or this head, and on other sncjj 
Katuiwiasenschaft auf das Kecht,* poiinis. 

Jons, 1872) has some goad retnaiks 
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and will be likely to marry earlier, and leave a larger mimber of 
ofepnng to inherit their inferior constitutions* But the m- 
hentance of property by itself is very far &om an evil; for 
without the accumulation of capital the arts could not progress; 
and it IS chiefly through their x)ower that the civilised races have 
extended, and are now everywhere extendmg theor range, so as 
to take the place of the lower races. Nor does the moderate 
accumulation of wealth interfere with the process of selection. 
When a poor man becomes moderately rich, his children enter 
trades or professions m which there is struggle enough, so that 
the able m body and mi n d succeed best. The presence of a body 
of well-instructed men, who have not to labour for their daily 
bread, is important to a degree which cannot be over-estimated; 
as all high intellectual work is carried on by them, and on such 
work* material progress of all kinds mainly depends, not to 
mention other and higher advantages. No doubt wealth when 
very great tends to convert men into useless drones, but their 
number is never large; and some degree of elimination here 
occurs, for we daily see rich men, who happen to be fools or 
profligate, squandering away their wealth. 

Primogemture with entailed states is a more direct evil, 
though it may formerly have been a great advantage by the 
creation of a dominant class, and any government is better 
than none. Most eldest sons, though they may be weak in body 
or mind, marry, whilst the younger sons, however superior 
m these respects, do not so generally marry. Nor can worth- 
less eldest sons with entailed estates squander their wealth. 
But here, as elsewhere, the relations of civilised life are so 
complex that some compensatory checks intervene. The men 
who are rich through primogeniture are able to select genera- 
tion after generation the more beautiful and charming women ; 
and these must generally be healthy m body and active in 
mind. The evil consequences, such as they may be, of the 
continued preservation of the same line of descent, without any 
selection, are checked by men of rank always wishing to increase 
their wealth and power; and this they effect by marrying 
heiresses. But the daughters of parents who have produced 
single children, are themselves, as Mr. Galton has shewn, apt to 
be sterile ; and thus noble famffies are continually cut off in the 
direct line, and their wealth flows into some side channel ; hut 
unfortunately this channel is not determined hy supenoriiy of 
any kind. 

Although civilisation thus checks in many ways the action of 

* Hereditary Genius’ i870, pp. 132—140. 
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natural selection, it apparently faTonrs tlie better development 
of the body, by means of good food and the freedom from occa- 
sional hardships. This may be inferred from civilised men 
having been found, wherever compared, to be physically 
stronger than savages.^® They appear also to have equal powers 
of endurance, as has been proved m many adventurous ex- 
peditions. Even the great luxury of the rich can be but littk 
detrimental ; for the expectation of life of our aristocracy, at all 
ages and of both sexes, is very little inferior to that of healthy 
English lives in the lower classes.^^ 

We will now look to the intellectual faculties. If in each 
grade of society the members were divided into two equal 
bodies, the one includmg the intellectually superior and the 
other the inferior, there can be httle doubt that the former 
would succeed best in all occupations, and rear a greater number 
of children Even in the lowest walks of life, skill and aoiiity 
must be of some advantage, though m many occupations, 
owing to the great division of labour, a very small one. Hence 
in civilised nations there will be some tendency to an increase 
both in the number and in the standard of the intellectually 
able. Hut I do not wish to assert that this tendency may not he 
more than counterbalanced in other ways, as by the multiphca- 
tion of the reckless and improvident; but even to such as these, 
ability must be some advantage. 

It has often been objected to views like the foregoing, that the 
most eminent men who have ever hved have left no offspring to 
inherit their great intellect. Mr. Galton says,^® I regret I am 
unable to solve the simple question whether, and how far, 
men and women who are prodigies of genius are infertile. I 
have, however, shewn that men of eminence are by no means 
^ so.” Great lawgivers, the founders of beneficent religions, 
great philosophers and discoverers m science, aid the progress of 
mankind in a far higher degree by their works than by leaving 
a numerous progeny. In the case of corporeal structures, it is 
the selection of the slightly better-endowed and the elimination 
of the shghtly less well-endowed individuals, and not the pre- 
servation of strongly-marked and rare anomalies, that leads to 
the advancement of a species.^® So it will be with the intellectual 
faculties, since the somewhat abler men in each grade of society 

Quatrefages, * Eevae des Cours 1870, p. 115. 

Scientifiques/ 1867—68, p. 659. * Hereditary Genius/ 1870, p. 

See the fifth and sixth columns, 330. 
compiled from good authorities, in ‘ Origin of Species * (fifth cdx-* 

the table given m Mr. E. E. Lan- tion, 1869), p. 104^ 
kestcr’s * Comparative Longevity 
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succeed rather bcirer than the less able, and consequently 
increase in number, if not otherwise prevented. When in 
any nation the standard of intellect and the number of intel- 
lectual men have increased, wo may expect from the law oi 
the deviation froni an average, that prodigies of genius will, as 
shewn by 3Ir. r4alton, appear somewhat more frequently than 
before 

In regard to the moral qualities, some elimination of the 
worst dispositions is always in progress even in the most civilised 
nations. Malefactors aie executed, or imprisoned for long 
periods, so that they cannot Ireely transmit their had qualities 
Melancholic and insane persons are confined, or commit suicide. 
Yiolent and quarrelsome men often come to a bloody end. The 
restless who will not follow any steady occupation — and this 
relic of barbarism is a great check to civilisation^^— emigrate to 
newly-settled countries, where they prove useful pioneers. In- 
temperance is so highly destructive, that the expectation of life 
of the intemperate, at the age of thirty for instance, is only 13 8 
years ; whilst for the rural labourers of England at the same age 
it is 40*59 years.^ Profligate women bear few children, and 
profligate men rarely marry ; both suffer from disease. In the 
breeding of domestic animals, the elimmation of those individuals, 
though few in number, which are m any marked manner inferior, 
is by no means an unimportant element towards success. Tliia 
especially holds good with injurious characters which tend to 
reappear through reversion, such as blackness in sheep; and 
with mankind some of the worst dispositions, which occasionally 
Tvithout any assignable cause make their appearance in families, 
may perhaps be reversions to a savage state, from which we are 
not removed by very many generations. This view seems 
indeed recognised in the common expression that such men are 
the black sheep of the family. 

With civilised nations, as far as an advanced standard of 
morality, and an increased number of fairly good men are con- 
cerned, natural selection apparently effects but little ; though 
the fundamental social mstmets were originally thus gained. 
But I have already said enough, whilst treating of the lower 
races, on the causes which lead to the advance of morality, 
namely, the approbation of our fellow-men — ^the strengthening 

*Hei editary Genius,’ 1870, p. Heison’s * Vital Statisticas-* In re- 
347. gard to profligacy, see Dr. Farr^ 

E- Bay Lankester, * Compara- * Infinence of Marriage on ^Mor- 
fcive Longevity,* 1 370, p. 115, The tahty/ ^ 14at. Assoc, for the Prorniy 
table of the intemperate is from tion of Social Science,’ 1858^ 
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of our sympathies by habit — example and imitation — ^reason — 
experience, and even self-interest — instruction during youth, and 
religious feelings. 

A most important obstacle in civilised countries to an increase 
in the number of men of a superior class has been strongly insisted 
on by Mr. Greg and Mr Gralton/® namely, the fact that the veiy 
poor and reckless, who are often degraded by vice, almost invara- 
ably marry early, whilst the careful and frugal, who are generally 
otherwise virtuous, marry late m life, so that they may be able 
€o support themselves and their children in comfort. Those who 
marry early produce within a given period not only a greater 
number of generations, but, as shewn by Dr. Duncan,*'^ they pro- 
duce many more children The children, moreover, that are 
born by mothers d^mg the prime of life are heOTier and lar^r, 
and therefore probably more ^goroiis, than those born at other 
periods. Thus the reckless, degraded, and often vicious members 
of society, tend to increase at a quicker rate than the provident 
and generally virtuous members. Or as Mr. Gieg puts the case * 
The careless, squalid, unaspiring Irishman multiphes like 
“ rabbits : the frugal, foreseemg, self-respecting, ambitious Scot, 
stern in his morality, spiritual in his faith, sagacious and dis- 
ciphned m his intelligence, passes his best years in struggle 
and m celibacy, marries late, and leaves few behind him. 
Given a land originally peopled by a thousand Saxons and a 
thousand Celts — and in a dozen generations five-sixths of the 
^population would be Celts, but five-sixths of the property, of 
the power, of the intellect, would belong to the one-sixth of 
Saxons that remained. In the eternal ^ struggle for existence,^ 
it would be the inferior and less favoured race that had pre- 
« Tailed — and prevailed by virtue not of its good qualities but of 
its faults.’' 

There are, however, some checks to this downward tendency. 
We have seen that the intemperate suffer from^a high rate of 
mortality, and the extremely profligate leave few offspring. The 
poorest classes crowd into towns, and it has been proved by Dr. 
Stark from the statistics of ten years in Scotland,^^ that at all 


* Frasei’s Magazine/ Sept, 
1868, p. 353. ^Macmillan’s Maga- 
zine, Aug. 1865, p. 318. The Rev. 
F W. Fairar (‘Fraser’s Mag.’ Ang. 
1870, p 264) takes a different view. 

* On the Laws of the Fei tility 
of Women,’ m * Transact. Boyal 
Soc.’ Edinbuigh, vol. xziv p, 287 ; 
Slow pnbhshed sepaiately undei the 


title of ‘Fecundity, Feitihty, and 
Stenkty/ 1871, See, also, Mr 
Galton, ‘Hei editary Genms,’ pp. 
35L^357, for obseivations to the 
above effect 

‘Tenth Annual Repoit oj 
Births, Deaths, &c,, .n Scotland, 
1867, p, sziz. 
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ages the death-rate is higher in towns than in rural districts, 
And during the first five years of life the town death-rate is 
almost exactly double that of the rural districts,” As th^ re- 
turns mciude both the rich and the poor, no doubt more than 
twice the number of births would be requisite to keep up the 
number of the very poor inhabitants in the towns, relatively to 
those m the country. With women, marriage at too early an 
age IS highly injurious ; for it has been found m France that, 
“ twice as many wives under twenty die in the year, as died out 
of the same number of the unmarried/^ The mortality, also, 
of husbands under twenty is '^excessively high,”^ but what the 
cause of this may be, seems doubtful. Tastly, if the men who 
prudently delay marrying until they can bring up their families 
in comfort, were to select, as they often do, women in the prime 
of life, the rate of mcrease m the better class would be only 
slightly lessened- 

It was established from an enormous body of statistics, taken 
during 1853, that the unmarried men throughout France, 
between the ages of twenty and eighty, die in a much larger 
proportion than the married : for instance, out of every 1000 
unmarried men, between tlie ages of twenty and thirty, 113 
annually died, whilst of the married only 6 5 died.^ A similar 
law was proved to hold good, during the years 1863 and 1864, 
with the entire population above the age of twenty in Scotland : 
for instance, out of every 1000 unmarried men, between the g^es 
of twenty and thirty, 14*97 annually died, whilst of the married 
only 7 24 died, that is less than half-^^ Fr. Stark remarks on 
this, Bachelorhood is more destructive to life than the most 
'^unwholesome trades, or than residence in an unwhol^ome 
" house or district where there has never been the most distant 
" attempt at sanitary improvement.” He considers that the 
lessened mortality is the direct result of " marnage, and the 
" more regular domestic habits which attend that state,” He 
admits, however, that the intemperate, profligate, and criminal 
classes, whose duration of life is low, do not commonly marry ; 
and it must likewise be admitted that men with a weak constitn- 

^ These quotations are taken from the same striking paper, 
fiom our highest authority on such I have taken the mean of the 

questions, namely, Dr, Farr, in his quinquennial means, given in ' The 
paper *On the Influence of Mar- Tenth Annual Keport of Births, 
xiage on the Mortality of the French Deaths, Sso , in Scotland/ 1867. 
People/ read befoie the Nat. Assoc. The quotation from Dr. Stark la 
for the Promotion cf Social Science, copied from an article m the ' Daily 
1858. Hews/ Oct. 17th, 1868, which 

Dr. Farr, ibid. The quota- Farr considers very carefully wrtfe* 
tions given below are extracted ten. 
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tion, ill health, or any great infirmity in body or mind, will often 
not wish to marry, or will be rejected. Dr. Stark seems to have 
come to the conclusion that marriage in itself is a main cause of 
prolonged life, from finding that aged married men still have a 
considerable advantage m this respect over the unmarried of the 
same advanced age ; but every one must have Imown instances 
of men, who with weak health during youth did not marry, and 
yet have survived to old age, though remaining weak, and there- 
fore always with a lessened chance of life or of marrying. There 
IS another remarkable circumstance which seems to support Dr. 
Stark's conclusion, namely, that widows and widowers in France 
suffer in comparison with the married a very heavy rate of mor- 
tality ; but Dr Farr attributes this to the poverty and evil habits 
consequent on the disruption of the family, and to grief. On 
the whole we may conclude with Dr. Farr that the lesser mortahty 
of married than of unmarried men, which seems to be a general 
law, “is mamly due to the constant ehmination of imperfect 
^ types, and to the skilful selection of the finest individuals out 
“ of each successive generation the selection relating only to 
the marriage state, and acting on all corporeal, intellectual, and 
moral qualities We may, thoi-efore, infer that sound and 
good men who out of prudence remain for a time unmarried, do 
not suffer a high late of mortality. 

If the various checks specified m the two last paragraphs, and 
perhaps others as yet unknown, do not prevent the reckless, the 
vicious and otherwise inferior members of society from increas- 
ing at a quicker rate than the better class of men, the nation will 
retrograde, as has too often occurred in the history of the world 
We must remember that progress is no invariable rule. It is 
very difficult to say why one civilised nation rises, becomes more 
powerful, and spreads more widely, than another ; or why the 
same nation progresses more quickly at one time than at another. 
We can only say that it depends on an increase in the actual 
number of the population, on the number of the men endowed 
with high intellectual and moral faculties, as well as on their 
standard of excellence. Corporeal structure appears to have 
little infiuence, except so far as vigour of body leads to vigour of 
mind 

It has been urged by several writers that as high intellectual 
powers are advantageous to a nation, the old Greeks, who stood 
some grades higher in intellect than any race that has ever 

Dr. Duncan lemarks C Fecund- “from the unmarried side to the 
ity, Fertility,^ &c , 1871, p 334) on “ married, leaving the unmarried 
this subject ; “ At every age the “ columns crowded with the sickly 
healthy and beautiful go over “ and unfortunate.” 
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existed/® ougtit, if the power of Battual selection were real, to 
have risen still higher m the scale, increased in nninber, and 
stocked the whole of Europe Here we have the tacit assump- 
tion, so often made with respect to corporeal structures, that 
there is some innate tendency towards continued development in 
mind and body. But development of all lands depends on many 
concurrent favourable circumstances. Natural selection acts 
only tentatively. Individuals and races may have acquired cer- 
tain indisputable advantages, and yet have perished from faihng 
in other characters. The Greeks may have retrograded from a 
want of coherence between the many small states, from the small 
size of their whole country, from the practice of slavery, or from 
extreme sensuality ; for they did not succumb until they were 
enervated and corrupt to the very core.” ^ The western nations 
of Europe, who now so immeasurably surpass their former savage 
progenitors, and stand at the summit of civilisation, owe httle 
or none of their superiority to direct inheritance from the old 
Greeks, though they owe much to the written works of that 
wonderful people. 

*Who can positively say why the Spanish nation, so dominant 
at one time, has been distanced in the race. The awakening of 
the nations of Europe from the dark ages is a still more perplex- 
ing problem. At that early period, as Mr. Galton has remarked, 
almost all the men of a gentle nature, those given to meditation 
or culture of the mind, had no refuge except m the bosom of 
a Church which demanded cehbacy;^ and this could hardly 
fail to have had a deteriorating infLnence on each successive 
generation. During this same period the Holy Inquisition 
selected with extreme care the freest and boldest men in order 
to burn or imprison them. In Spam alone some of the best 
jxxeu — those who doubted and questioned, and vsdthout doubting 
there can be no progress — were eliminated during three cen- 
turies at the rate of a thousand a year. The evil which the 
CatlioKc Church has thus effected is incalculable, though no 
dcubt counterbalanced to a certain, perhaps to a large, extent 
in other ways ; nevertheless, Europe has progressed at an un- 
paralleled rate. 

See the ingemons and origmal 257) advances argnments on the 
argument on this subject by^ Mr. other side. Sir C, Lyell had already 
Galton, ‘Hei editary Geniub,’ pp. (‘Principles of Geology,’ voL ii, 
340-342 1868, p. 489) in a striking passage 

Mr. Gieg, ‘Fraser’s Magazine,’ called attention to the evil indtience 
Sept, 1868, p. 357. of the Holy Inqnn>ition m having, 

‘Hereditary Genius/ 1870, pp. through selection, lowered the gene- 
357-359. The Rev. F. W. Farrar ral standard of *n*»eUigence in Tbx* 
C* Frasei’s Mag / Aug. 1870, p. rope. 
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The remarkable success of the English as colonists, compared 
to other European nations, bas been ascribed to their daring 
and persistent energy ; ” a result which is well illnstrated by 
comparing the progress of the Canadians of Enghsh and French 
extraction ; but who can say how the Enghsh gained their energy ? 
There is apparently mnch truth in the beiief that the wondertnl 
progress of the United States, as well as the character of the 
people, are the results of natural selection , for the more ener- 
getic, restless, and courageous men from ail parts of Europe 
hawe emigrated durmg the last ten or twelve generations to that 
great country, and have there succeeded best,^ Looking to the 
distant future, I do not think that the Bev. Mr. Zmcke takes an 
exaggerated view when he says All other series of events — 
as that which resulted in the culture of mind in Greece, and 
^Hhat which resulted in the empire of Borne — only appear to 
have purpose and value when viewed in connection with, or 
rather as subsidiary to ... . the great stream of Anglo-Saxon 
emigration to the west.” Obscure as is the problem of the 
advance of civihsation, we can at least see that a nation 
which produced during a lengthened period the greatest 
number of highly mtellectual, energetic, brave, patriotic, and 
benevolent men, would generally prevail over less favoured 
nations. 

Natural selection follows from the struggle for existence ; and 
this from a rapid rate of mcrease. It is impossible not to regret 
bitterly, bnt whether wisely is another question, the rate at 
which man tends to increase ; for this leads in barbarous tribes 
to infanticide and many other evils, and in civilised nations to 
abject poverty, celibacy, and to the late marriages of the prudent. 
But as man suffers from the same physical evils as the lower 
animals, he has no right to expect an immunity from the evils 
consequent on the struggle for existence. Had he not been sub- 
jected during primeval tunes to natural selection, assuredly he 
would never have attained to his present rank Since we see in 
many parts of the world enormous areas of the most fertile land 
capable of supporting numerous happy homes, hut peopled only 
by a few wandering savages, it might be argued that the struggle 
for existence had not been sufficiently severe to force man up- 
wards to his highest standard. Judgmg from aH that we know 
of man and the lower animals, there has always been sufficient 
vanability in their intellectual and moral faculties, for a steady 
advance through natural selection. No doubt such advance 

Mr Gaitojn, « Macmillan’s and National Life,* Dec. 1869, p. 184. 
Magazine,* August, 1865, p. 325. m the United 

See also, * Natuie,* ^ On Daiwinism States,* 1868, p 29. 
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rlemands many faTonrable concurrent circumstances; bat it may 
well be doubted whether the most faTourable would ha^e sufficed, 
had not the rate of increase been rapid, and the consequent 
struggle for existence extremely severe. It even appears from 
what we see, for instance, in parts of S. America, that a people 
which may be called cmlised, such as the Spamsh settlers, is 
liable to become indolent and to retrograde, when the con- 
ditions of life are very easy. With highly civilised nations con- 
tinued progress depends m a subordinate degree on natural 
selection ; for such nations do not supplant and exterminate one 
another as do savage tribes. Nevertheless the more mtelligent 
members within the same community will succeed better In the 
long run than the inferior, and leave a more numerous pre^ny, 
and this is a form of natural selection. The more efficient 
causes of progress seem to consist of a good education during 
youth whilst the brain is impressible, and of a high standard of 
excellence, mculcated by tbe ablest and best men, embodied in 
the laws, customs and traditions of the nation, and enforced by 
public opinion. It should, however, be borne m mind, that the 
enforcement of pubhc opinion depends on our appreciation of 
the approbation and disapprobation of others ; and this apprecia- 
tion IS founded on our sympathy, which it can hardly be doubted 
was originally developed through natural selection as one of the 
most important elements of the social instincts.®^ 

On the evidence that all civil%sed nations were once harharous . — 
The present subject has been treated in so full and admirable a 
manner by Sir J. Lubbock,®® Mr. Tylor, Mr. McLennan, and 
others, that I need here give only the briefest summary of their 
results. The arguments recently advanced by the Duke of 
Argyll®® and formerly by Archbishop Whately, in favour of the 
belief that man came into the world as a civilised being, and 
that all savages have smee undergone degradation, seem to me 
weak in comparison with those advanced on the other side. 
Many nations, no doubt, have fallen away in civilisation, and 
some may have lapsed into utter barbarism, though on this 
latter head I have met with no evidence. The Fuegians were 
probably compelled by other conquering hordes to settle m their 
mhospitable country, and they may have become in consequence 
somewhat more degraded; but it would be difficult to prove 

I jatn much indebted to Mr- ^ * On the Origin of Cirilisatioii,’ 
John Moiley for some good ciiti- ‘Proc. Ethnological &oc/ Nov. 26 
cisms on this subject: see, also, 1867. 

Broea^ ‘Les Selections,* *Beviie d*An- •* * Primeval Man,* 186S. 
yaropologie/ 1873. 
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febat tliey haTe fallen mucli below tbe Botocudos, wbo inhabit 
fcbe fbaest parts of Brazil, 

Tbe eTidence that all civilised nations are tbe descendants of 
barbarians, consists, on tbe one side, of clear traces of tbeir 
former low condition in stiU-existmg customs, beliefs, language, 
and on tbe other side, of proofs that savages are inde- 
pendently able to raise themselves a few steps in the scale of 
civilisation, and have actnally thns risen. The evidence on the 
first head is extremely cnxions, but cannot be here given . I refer 
to such cases as that of the art of enumeration, which, as Mr. 
Tylor clearly shews by reference to the words still used in some 
places, origmated in counting the fingers, first of one hand and 
then of the other, and lastly of tbe toes. We have traces of this 
in our own decimal system, and in the Roman numerals, where, 
after tbe Y., which is suj)posed to be an abbreviated picture of a 
human hand, wc pass on to YI , &c , when the other hand no 
doubt was used. So again, when we speak of three-score and 
I* ten, we are counting by the vigesimal system, each score thus 
ideally made, standing for 20 — ibx^ one man' as a Mexican or 
Carib would put it.*'^** According to a large and increasing 
school of philologists, every language bears the marks of its slow 
and gradual evolution. So it is with the art of writing, for 
letteis are rudiments of pictorial representations. It is hardly 
possible to read Mr. M*Leiman's work®^ and not admit that 
almost all civilised nations still retain traces of such rude habits 
as the forcible capture of wives. What ancient nation, as the 
same author asks, can be named that was originally mono- 
gamous ? The primitive idea of justice, as shewn by the law of 
battle and other customs of which vestiges still remam, was 
hkewise most rude Many existing superstitions are the 
remnants of former false religious beliefs. The highest form of 
religion — the grand idea of God hating sin and loving right- 
eousness — ^was unknown during primeval times. 

Tummg to the other kmd of evidence. Sir J. liubbock has 
shewn that some savages have recently improved a little in 
gome of their simpler arts From the extremely curious 
account which he gives of the weapons, tools, and arts, in use 

** ‘ Eoyal Institution of Gieat ‘A Conjectural Solution of the 
Biitain/ March 15, 1867. Also, Origin of the Class, System of 
*Kereaiches into the Eaily History Relationship/ m ^ Froc. American 
of Mankind,^ 1865 Acad, of Sciences/ vol. vii. Feb. 

** ^Piimitive Marnage/ 1865. 1868. Pi of Schaafihausen (‘An- 
See, hkewise, an excellent aiticle, thropolog Review,^ Oct. 1869, p 
evidently by the same author, in 373) lemaiks on “the vestiges oi 
the ‘Noith British Review,* July, human sacrifices found both \n 
1869. Also, Ml. L. H. Morgan, “ Homer and the Old Testament,’' 
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amongst saTages in various parts of the world, it cannot be 
doubted that these have nearly all been independent discoveries, 
excepting perhaps the art of making fire.^ The Australian 
boomerang is a good instance of one such independent discovery. 
The Tahitians when first visited had advanced in many respects 
beyond the inhabitants of most of the other Polynesian islands. 
There are no just grounds for the belief that the high culture of 
the native Peruvians and Mexicans was derived from abroad 
many native plants were there cultivated, and a few native 
animals domesticated. We should bear in mmd that, judging 
from the small influence of most missionaries, a wandering crew 
from some semi- civilised land, if washed to the shores of 
America, would not have produced any marked effect on the 
natives, unless they had already become somewhat advancecL 
Pocking to a very remote period in the history of the world, e 
find, to use Sir J. Lubbock’s well-known terms, a paleohthic an<l 
neolithic period; and no one will pretend that the art of 
grinding rough flint tools was a borrowed one. In all parts of 
Europe, as far east as Greece, in Palestine, India, Japan, New 
Zealand, and Africa, including Egypt, flint tools have been 
discovered in abundance; and of their use the existing in- 
aabitants retain no tradition. There is also indirect evidence of 
their former use by the Chinese and ancient Jews. Hence there 
can hardly be a doubt that the inhabitants of these countries, 
which include nearly the whole civilised world, were once 
in a barbarous condition. To believe that man W'as abori- 
ginally civihsed and then suffered utter degradation in so many 
regions, is to take a pitiably low view of human nature. It is 
apparently a truer and more cheerful view that progress nas 
been much more geneial than retrogression ; that man has risen, 
though by slow and interrupted steps, from a lowly condition to 
the highest standard as yet attamed by him m knowledge, 
morals and rebgion. 


Sir J. Lubbock, * Prehistoric 
Times/ 2nd edit. 1869, ebap. xv. 
and xn. et passtm. See also tbe 
excellent 9th chapter in Tylor’s 
‘ iiarly History Kxakind/ 2nd 


edit., 1870. 

Dr. F. Mtiller has made somir 
good remarks to this effect in tbs 
♦ Reise der Novara: Anthropolog 
Thoil/ Abthei’ iJ. 1868 s. 127. 
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CHAPTEE VI. 

Ok the Affinixieb and Geneadogt of IktAJS. 

PcSiiUon of man m the ammal senes — The natural system genealogical — . 
Adaptive characters of slight value — ^Various small points of resem- 
blance between man and the Quadiumana — Ranit of man in tne natural 
system — Bn th place and antiquity of man — ^Absence of fossil connecting- 
Imks — Lower stages in the genealogy of man, as infeired, tnstly fiom 
his affinities and secondly fiom his structure — Early andiogynous con- 
dition of the Veitebiata — Conclusion 

Even if it be granted that the difference between man and Ins 
nearest allies is as great in corporeal structure as some natu- 
ralists maintain, and although we must grant that the differ- 
ence between them is immense in mental power, yet the facts 
given in the earlier chapteis appear to declare, in the plamest 
manner, that man is descended from some lower form, notwith- 
standing that connectmg-links have not hitherto been dis- 
covered. 

Man is liable to numerous, slight, and diversified variations, 
which are induced by the same general causes, are governed 
and transmitted in accordance with the same general laws, as in 
the lower animals. Man has multiplied so rapidly, that he has 
necessarily been exposed to struggle for existence, and con- 
sequently to natural selection. He has given rise to many races, 
some of which differ so much from each other, that they have 
often been ranked by naturalists as distmct species His body 
IS constructed on the same homological plan as that of other 
mammals. He passes through the same phases of embryo- 
logical development. He retains many rudimentary and useless 
structures, which no doubt were once serviceable Characters 
occasionally make their re-appearance in him, which we have 
reason to believe were possessed by his early progenitors. If the 
origin of man had been wholly different from that of all other 
animals, these various appearances would be mere empty 
deceptions, but such an admission is incredible. These appear- 
ances, on the other hand, are intelligible, at least to a large 
extent, if man is the co-descendant with other mammals of some 
unknown and lower form. 

Some naturahsts, from being deeply impressed with the 
mental and spiritual powers of man, have divided the whole 
oTSsame world into three krngcloms, tho Human, the Animal^ 
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and the Vegetable, thus giTing to man a sei^ute hmgdoml 
Spiritual powers caimot be compared or classed by the natcH 
ralist : but he may endeavour to shew, as I have done, that the 
mental faculties of man and the lower animals do not differ m 
land, although immensely in degree. A difference in d^ree, 
however great, does not justify us m placing man in a distinct 
kingdom, as will perhaps be best illustrated by comparing the 
mental powers of two insects, namely, a coccus or scale-insect 
and an ant, which undoubtedly belong to the same class. The 
difference is here greater than, though of a somewhat different Mud 
from, that between man and the highest mammal. The female 
coccus, whilst young, attacjjes itself by its proboscis to a plant ; 
sucks the sap, but never moves again; is fertilised and lays eggs; 
and this is its whole history. On the other hand, to describe the 
habits and mental powers of worker-ants, would require, as 
Pierre Huber has shewn, a large volume ; I may, however, briefly 
specify a few points. Ants certainly communicate information to , 
each other, and several unite for the same work, or for games of 
play. They recognise their fellow-ants affer months of absence, 
and feel sympathy for each other. They build great edifices, 
keep them clean, close the doors in the evening, and post 
sentries. They make roads as well as tunnels under rivers, and 
temporary bridges over them, by clinging together. They 
collect food for the community, and when an object, too large for 
entrance, is brought to the nest, they enlarge the door, and 
afterwards build it up agam. They store up seeds, of which 
they prevent the germination, and which, if damp, axe brought 
up to the surface to dry. They keep aphides and other insects as 
milch-cows They go out to battle in regular bands, and freely 
sacrifice their lives for the common weal. They emigrate ac- 
cording to a preconcerted plan. They capture slaves. They move 
the eggs of their aphides, as well as their own eggs and cocoons, 
into warm parts of the nest, m order that they may be quickly 
hatched ; and endless similar facts could be given *** On the 
whole, the difference in mental power between an ant and a 
coccus IS immense ; yet no one has ever dreamed of pl'icmg th©sd 
insects in distinct classes, much less in distinct king-ioms. No 


* Isidore Geoffrey St.-Hilaire gives 
& detailed account of the position 
assigned to man by various natural- 
ists in their classiff cations : ‘ H st. 
Kat. G^n.* tom. 11 . 1859, pp. 150— 

189 

® Some of the most interesting 
facts evtsr pnblxshed on the habits 


of ants aie given by Mr* * Belt, in 
in his ‘ ^saturalist m Nicaragua,^ 
1874. See also Mr. Moggndge^s 
admirable work, ‘ Harvesting Ants,' 
&c , 1873, also * LtTnstmct cheis les 
Insectes,' by M. George Pouchet^ 
^Bevue des Deux Mondes,' Feh^ 
1870 p. 682. 
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doubt the difference is bridged oyer by other insects ; and this 
is not the case with man and the higher apes. But wo haye 
every reason to believe that the breaks in the series are simply 
the results of many forms having become extinct. 

Professor Owen, relying chiefly on the structure of the brain, 
has divided the mammalian senes mto four sub-classes. One of 
these he devotes to man; in another he places both the 
Marsupials and the Monotremata; so that he makes man as 
distinct from all other mammals as are these two latter groups 
conjoined This view has not been accepted, as far as I am 
aware, by any natuialist capable of forming an independent 
judgment, and therefore need not here be further considered. 

We can understand why a classification founded on any single 
character or organ — even an organ so wonderfully complex and 
important as the brain — or on the high development of the 
mental faculties, is almost sure to prove unsatisfactory. This 
principle has indeed been tried with hymenopterons insects; 
but when thus classed by their habits or instincts, the arrange- 
ment proved thoroughly artificial ® Classifications may, of 
course, be based on any character whatever, as on size, colour, 
or the element inhabited, hut naturalists have long felt a 
profound conviction that there is a natural system. This 
system, it is now generally admitted, must be, as far as possible, 
genealogical m arrangement, — that is the condescend ants of the 
same form must be kept together in one group, apart from the 
co-descendants of any other form ; but if the parent-forms are 
related, so will be their descendants, and the two groups to- 
gether will form a larger group The amount of diflbrence 
between the several groups — that is the amount of modification 
which each has undergone — is expressed by such terms as 
genera,^mihes, ^rders, and passes. As wo have no record of 
the lines of descent, the p^igree can be discovered only by 
observing the degrees of resemblance between the beings which 
are to be classed. For this object numerous points of resem- 
Dlanee are of much more importance than the amount of^ 
similarity or dissimilarity m a few points. If two languages'' 
were found to resemble each other in a multitude of words and 
points of construction, they would be universally recognised as 
havmg sprung h^om a common source, notwithstanding that 
they differed greatly in some few words or points of construction. 
But with orgamc beings tho points of resemblance must not 
consist of adaptations to similar habits of hte * two animals may, 
lor instance, have had their whole frames modified for living m 

^ West wool C^a&s of Insfcts," ** 1840^ p, B7 
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the water, and yet they will not be bronght any nearer to each 
other in the natnral system. Hence we can see how it is that 
..esemblances m several nnimportant stmctnres, in useless and 
rudimentary organs, or not now functionally active, or in an 
embiyological condition, are by far the most serviceable for clas- 
sification ; for they can hardly be dne to adaptations within a 
late iDeriod , and thus they reveal the old Imes of descent or of 
true affinity. 

We can farther see why a great amount of modification in 
some one character ought not to lead us to separate widely any 
two organisms. A part which already differs much from the 
same part in other allied forms has already, accordmg to the 
theory of evolution, varied much; consequently it would (as long 
as the organism remamed exposed to the same exciting con- 
ditions) be liable to further variations of the same kind ; and 
these, if beneficial, would be preserved, and thus be contmually 
augmented. In many cases the contmued development of a part, 
for instance, of the beak of a bird, or of the teeth of a mammal, 
would not aid the species in gaining its food, or for any other 
object , bnt with man we can see no definite limit to the con- 
tmued development of the brain and mental faculties, as far as 
advantage is concerned. Therefore in determining the position 
of man m the natural or genealogical system, the extreme de- 
velopment of his brain onght not to outweigh a multitnde of 
resemblances m other less important or quite unimportant 
points 

The greater number of naturalists who have taken into con- 
sideration the whole structure of man, includmg his mental 
faculties, have followed Blnmenbach and Cuvier, and have placed 
man m a separate Order, under the title of the Bimana. and 
therefore on an equality with the orders of the Quaormnana. 
Carnivora, Ac. Becentiy many of onr best naturalists have 
recurred to the view first propounded by Irinnseus, so remarkable 
for his sagacity, and have placed man in the same Order with 
the Quadrumana, under the title of the Primates. The justice of 
this conclusion wiU be admitted : for in the first place, we must 
bear in mind the comparative insignificance for classification 
of the great development of the brain m man, and that the 
strongly-marked differences between the skulls of man and the 
Quadrumana (lately msisted upon by Bischofif, Aeby, and others' 
apparently follow from their differently developed brains. In 
the second place, we must remember that nearly all the other 
and more important differences between man and the Quadru m ana 
arc mamfestly adaptive in their nature, and relate chiefly to the 
erect position of man; such as the structure of his hand, footi 
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and tlie curvatare of Ms spine, and tlie position of his 

head. The family of Seals offers a good illnstration of the small 
importance of adaptive characters for classification. These 
animals differ from all other Carnivora in the form of their 
bodies and in the strncture of their limbs, far more than does 
man from the higher apes; yet in most systems^ from that of 
Cuvier to the most recent one by Mr Flower/ seals are ranked 
as a mere family in the Order of the Carnivora. If man had not 
been his own classifier, he would never have thought of founding 
a separate order for his own reception. 

It would bo beyond my limits, and quite beyond my knowledge, 
even to name the innumerable pomts of structure in which man 
agrees with the other Primates. Our great anatomist and 
philosopher. Prof. Huxley, has fully discussed this subject,^ and 
concludes that man in all parts of his organisation differs less 
from the higher apes, than these do from the lower members of 
the same group Consequently there '"is no justification for 
" placing man in a distmct order 

In an early part of this work I brought forward various 
facts, shewing how closely man agrees m constitution with the 
Mgher mammals , and this agreement must depend on our 
close similarity m minute structure and chemical composition. 
I gave, as instances, our hability to the same diseases, and to the 
attacks of allied parasites ; our tastes in common for the same 
stimulants, and the similar effects produced by them, as well as 
by various drugs, and other such facts. 

As small unimportant points of resemblance between man and 
the Quadrumana are not commonly noticed in systematic works, 
and as, when numerous, they clearly reveal our relationship, I 
will speci^T’ a few snch pomts. The relative position of our 
features is mamfestly the same , and the various emotions are 
displayed by nearly similar movements of the muscles and skin, 
chiefly above the eyebrows and round the mouth Some few 
expressions are, indeed, almost the same, as in the weeping of 
certain Mnds of monkeys and in the laughing noise made by 
others, durmg which the corners of the mouth are drawn back- 
wards, and the lower eyelids wrinkled. The external ears are 
curiously ahke. In man the nose is much more prominent than 
in most monkeys ; hut wo may trace the commencement of an 
aquilme curvature in the nose of the Hoolock Gibbon ; and this 
in the SemnopithectBs nasica is carried to a ridiculous extreme 

The faces of many monkeys are ornamented with beards, 
whiskers, or moustaches. The hair on the head grows to a great 

^ ‘'Pr&c, Zoolog. Soc/ 1863, p 4. 

* ^ Evidenco as to Man’s Place in Natnre/ 1868, p 70, et passtan. 
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length 111 some species of Senmopithecns;’ and in the Bonnet 
monkey {Maccwus radiatus^ it radiates from a point on the crown, 
with a parting down the middle. It is commonly said that the 
forehead gives to man ius noble and intellectual appearance ; but 
the thick hair on the head of the Bonnet monkey terminatiB 
downwards abruptly, and is succeeded by hair so short and fine 
that at a little distance the forehead, with the exception of the 
eyebrows, appears quite naked. It has been erroneously asserta^ 
that eyebrows are not present m any monkey. In the specie 
just named the degree of nakedness of the forehead di:ffers in 
different individuals ; and Esclincht states that m our children 
the limit between the haiiy scalp and the naked forehead as 
sometimes not well defined ; so that here we seem to have a 
trifiing case of reversion t<? a progemtor, m whom the forehead 
had not as yet become quite naked. 

It is well known that the hair on our arms tends to converge 
from above and below to a pomt at the elbow. This curious 
arrangement, so unhke that in most of the lower mammals, la 
common to the gorilla, chimpanzee, orang, some species ot 
Hylobates, and even to some few American monkeys. But m 
Bylohates agths the hair on the fore-arm is directed downwards 
or towards the wrist m the ordinary manner ; and m if. lar it is 
nearly erect, with only a very slight forward inclination ; so that 
in this latter species it is in a transitional state. It can hardly 
be doubted that with most mammals the thickness of the hair on 
the back and its direction, is adapted to throw off the ram ; even 
the transverse hairs on the fore- legs of a dog may serve for this 
end when he is coiled up asleep. Mr. Wallace, who has carefully 
studied the habits of the orang, remarks that the convergence of 
the hair towards the elbow on the arms ot the orang may be 
explamed as serving to throw off the ram, for this animal during 
rainy weather sits with its arms bent, and with the hands clasped 
round a branch or over its head. According to Lrivingstone, the 
gorilla also " sits m pelting ram with his hands over his head.” ® 
If the above explanation is correct, as seems probable, the direc- 
tion of the hair on our own arms offers a cunous record of our 
tormer state ; for no one supposes that it is now of any use in 
throwing off the ram ; nor, in onr present erect condition, is it 
properly directed for this purpose. 

It would, however, be rash to trust too much to the principle 
of adaptation m regard to the direction of the hair in man ox his 

• Ibid. Geofiroy, * Hist. Nat. Anat. nnd Phys/ 1837, s. 51. 

11 . 1859, p. 217. * Quoted by Eeade, ‘The Africstt 

^ ‘ CJeber die Eichtung der Sketch Book/ vol. i,, 1873, p. J58* 
Ifaare/ &c., Muller’s ‘Archiv liir 
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early progenitors ; for it is impossible to study tbe iigures given 
by Esebriclit of the arrangement of the bair on the human foetus 
(this being the same as in the adult) and not agree with this 
excellent observer that other and more complex causes have 
intervened. The points of convergence seem to stand in some 
relation to those points m the embryo which are last closed in 
during development. There appears, also, to exist some relation 
between the arrangement of the hair on the limbs, and the course 
of the medullary arteries.® 

It must not be supposed that the resemblances between man 
and certain apes in the above and many other points — such as in 
having a naked forehead, long tresses on the head, &c. — are all 
necessarily the result of unbroken inheritance from a common 
progenitor, or of subsequent reversion Many of these resem- 
blances are more probably due to analogous variation, which 
follows, as I have elsewhere attempted to shew,^° from co-descended 
organisms having a similar constitution, and having been acted on 
by like causes inducing similar modifications. With respect to 
the similar direction of the hair on the fore-arms of man and 
certain monkeys, as this character is common to almost all the 
anthropomorphous apes, it may probably be attributed to m- 
heritance; but this is not oertam,as some very distinct American 
monkeys are thus characterised. 

Although, as we have now seen, man has no jnst right to form 
a separate Order for his own reception, he may perhaps claim a 
distmct Sub-order or Family Prof Huxley, m his last work,^^ 
divides the Primates into three Sub-orders, namely, the An- 
thropid^ with man alone, the Simiadse including monkeys of all 
kinds, and the Lemuridae with the diversified genera of lemurs. 
As far as differences in certain important points of structure are 
concerned, man may no doubt rightly claim the rank of a Sub- 
order ; and this rank is too low, if we look chiefly to his mental 
faculties. Nevertheless, from a genealogical point of view it 
appears that this rank is too high, and that man ought to form 
merely a Family, or possibly even only a Sub-family. If we 
imagine three lines of descent proceeding from a common stock, 
it is quite conceivable that two of them might after the lapse of 


• On the hair m Hylobates, see 
Fat. Hist, of Mammals,' by C L 
Martm, 1841, p. 415. Also, hid. 
Oeofiroy on the American monkeys 
and other kinds, * Hist. Nat. Gen/ 
vol. 11 . 1859, p 216, 243. Esch- 
ncht, ibid. s. 46, 55, 61, Owen, 
^Anat. of Vertebrates,' vol. in. p. 
610. Wallace, * Contobntjons to 


the Theory of Natuial Selection/ 
1870, p, 344. 

10 e Origin of Species,' 5th edit 
1869, p. 194. ^The Variation of 
Animals and Plants under Domesti- 
cation,' vol. 11 . 1868, p- 348. 

** ‘Anintrodnction to the Cla«tfi4< 
fication of Animals,' 1809, p, 90. 
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a;ges be so sll-ghtly dianged as still to remain as specii^ of the 
same germs, wbilst the third lino might become so gireatly 
modified as to deserve to rank as a distinct Siib-famOy, Family, 
or even Order. But in this case it is almc^t certain that the 
third line would still retain through mheritance namarons small 
jxiints of resemblance with the other two. Here, then, wonld 
occur the difficulty, at present insoluble, how much weight we 
ought to assign m our classifications to strongly-marked dif- 
ferences in some few pomts, — ^that is, to the amount of modifi- 
cation undergone ; and how much to close r^emblanca in 
numerous unimportant pomts, as indicatmg the lines of descent 
or genealogy. To attach much weight to the few but strong 
differences is the most obvious and perhaps the safest course, 
though it appears more correct to pay great attention to the 
many small resemblances, as givii^ a truly natural classification. 

In forming a judgment on this head with reference to man, we 
must glance at the classification of the Sinuadse, This family is 
divided by almost all naturalists into the Catarhine group, or 
Old World monkeys, all of which are characterised (as their 
name expresses) by the peculiar structure of their nostrils, and by 
having four premolars in each jaw; and into the Platyrhine 
group or New 'World monkeys (including two very distinct 
sub-groups), all of which are characterise by ifferently 
constructed nostrils, and by having six premolars in each jaw. 
Some other small differences might be mentioned. Now man 
unquestionably belongs in his dentition, in the structure of his 
nostrils, and some other respects, to the Catarhine or Old "World 
division ; nor does he resemble the Platyrhines more closely than 
the Gatarhines in any characters, excepting in a few of not mucL 
impoitance and appaiently of an adaptive nature. It is therefore 
against all probability that some New World species should hav^ 
formerly varied and produced a man-like creature, with all tht 
distinctive characters proper to the Old World division ; losing 
at the same time all its own distinctive characters. There can 
consequently, hardly he a doubt that man is an off-shoot from th( 
Old World Simian stem ; and that under a genealogical pomt o 
view, he must be classed with the Catarhine division.^ 

The anthropomorphous apes, namely the gorilla, chimpamee 

This IS nearly the same classifi- adse which answer to the Gatarhines^ 
cation as that pi ovisionaliy adopted the Cebidse, and the Hapahdae — 
hy Mr. St. George Mivart (*Tian- these two latter groups answering 
sact Philosoph. Soc.’ 1867, p. 300), to the Platyrhines. Mr. MiTart 
who, after separating the Lemnnase, atiU abides by the same new ; see 
divides the remainder of the Pm- ‘ Katnre,^ 1871, p. 431t 
into the Hommid®, the SujW’' 



154 


Xhe Descent of Man, 


Pabt L 


orang, and hylobates, are by most natnraHsts separated from tlie 
other Old World monkeys, as a distinct sub-group I am aware 
that Gratiolet, relying on the structure of the brain, does not 
admit the existence of this sub-group, and no doubt it is a broken 
one. Thus the orang, as Mr, St, G. Mivart remarks,^* is one of the 

most peculiar and aberrant forms to be found in the Order/’ 
The remaimng non-anthropomorphous Old World monkeys, are 
again divided by some naturalists into two or three smaller sub- 
groups ; the genus Semnopitheous, with its peculiar sacculated 
stomach, being the type of one such sub-group But it appears 
from M. Gaudry’s wonderful discoveries in Attica, that during 
the Miocene period a form existed there, which connected 
Semnopithecus and Macacus ; and this probably illustrates the 
manner in which the other and higher groups were once blended 
together 

If the anthropomorphous apes be admitted to form a natural 
Bub-group, then as man agrees with them, not only m all those 
characters which he possesses in common with the whole 
Oatarhine group, but in other peculiar characters, such as the 
a^ence of a tail and of callosities, and in general appearance, we 
infer that some ancient member of the anthropomorphous 
sub-group gave birth to man. It is not probable that, through 
the law of analogous variation, a member of one of the other 
lower sub-groups should have ^ven rise to a man-like creature, 
resembling the higher anthropomorphous apes in so many 
respects. No doubt man, in comparison with most of his allies, 
has undergone an extraordinary amount of modification, chiefly 
m consequence of the great development of his bram and his 
erect position , nevertheless, we should bear in mind that he is 

but one of several exceptional forms of Primates.” 

Every naturalist, who believes in the principle of evolution, 
will grant that the two mam divisions of the Simiadae, namely 
the Catarhme and Platyrhme monkeys, with their suh-groups, 
have all proceeded from some one extremely ancient progenitor. 
The early descendants of this progenitor, before they had 
diverged to any considerable extent from each other, would still 
have formed a single natural group ; but some of the species or 
incipient genera would have already begun to indicate by their 
diverging characters the future distmctive marks of the Catarhme 
and Platyrhine divisions. Hence the members of this supposed 
ancient group would not have been so uniform in their den- 
tition, or in the structure of their nostrils, as are the existing 

‘ Transact. Zoolog, Soc/ rch vL Mr. St. G. Mivart, < Traxus^tct, 

186'^, p 214 PM. Soc/ 1867, p. 410. 
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Catarhine monkeys in one way and the PlatyrhineB in another 
way, bnt wonld have resembled in this respect the allied Lemn- 
ridm, which clifier greatly from each other in the form of their 
muzzles,^"* and to an extraordinary degree in their dentition. 

The Oatarhine and Platyxhine monkeys agree in a mnltitudo 
of characters, as is shewn by their unquestionably belonging 
to one and the same Order. The many characters which 
they possess m common can hardly have been independently 
acquired by so many distinct species ; so that these characters 
must have been inherited. But a naturalist would undoubtedly 
have ranked as an ape or a monkey, an ancient form which 
possessed many characters common to the Catarhine and 
Platyrhine monkeys, other characters m an intermediate con- 
dition, and some few, perhaps, distinct from those now found m 
either group. And as man from a genealogical point of view 
belongs to the Catarhme or Old World stock, we must conclude, 
however much the conclusion may revolt our pride, that our 
early progenitors would have been properly thus designated 
But we must not fall into the error of supposing that the early 
progenitor of the whole Simian stock, mcluding man, was iden- 
tical with, or even closely resembled, any existmg ape or monkey. 

On the Birthplace and Antiqmty of Man . — We are naturally 
led to enquire, where was the birthplace of man at that stage of 
descent when our progemtors diverged from the Catarhine 
stock ? The fact that they belonged to this stock clearly shews 
that they inhabited the Old World ; but not Australia nor any 
oceanic island, as we may infer from the laws of geographical 
distribution. In each great region of the world the living 
mammals are closely related to the extinct species of the same 
region- It is therefore probable that Africa was formerly in- 
habited by extinct apes closely allied to the gonlla and chim- 
panzee ; and as these two species are now man^s nearest allies, it 
is somewhat more probable that our early progenitors lived on 
the AMcan continent than elsewhere. But it is usel^^s to 
speculate on this subject ; for two or three anthropomorphous 
apes, one the Dryopithecus of liartet, nearly as large as a man, 

Messrs Mtrrie and Mivart on his ^Nafcnrliche Schopfhngsge- 
the Leranroidea, ‘Tiansact. Zoolog, sohichte,* 1868, in which he gives 
Soc ^ vol, vii. 1869, p. 5. in detail his views on tne genemogy 

Hack el has come to this same of man. 
conclnsjon. See * Ueber die Ent- Dr. C, Forsyth Major, * Snr le& 

sxehnng des Menschengeschlechts,* Singes Fossilcs tronv^ en Itahe 
in V^rchow^s ‘ Sammlung. gemein, * Soc. ItaL cl^ Naii.* tom apv. 180:2 

wissen. Vortrage/ 1868, s. 61. Also 
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and closely allied to Hylobates^ existed m Europe during the 
Miocene age ; and since so remote a period the earth has 
certainly undergone many great revolutions, and there has been 
ample time for migration on the largest scale. 

At the period and place, whenever and wherever it was, when 
man first lost his hairy covering, he probably inhabited a hot 
country ; a circumstance favourable for the hmgiferons diet on 
winch, judging from analogy, he subsisted. "We are far from 
knowing how long ago it was when man first diverged from the 
Catarhine stock ; but it may have occurred at an epoch as remote 
as the Eocej^e period; for that the higher apes had diverged 
from the lower apes as early as the Upper Miocene period is 
shewn by the existence of the Dryopithecus We are also quite 
ignorant at how rapid a late organisms, whether high or low in 
the scale, may be modified under favourable circumstances ; we 
know, however, that some have retained the same form during 
an enormous la^ise of time. From what we see gomg on undei 
domestication, we learn that some of the co-descendants of the 
same species may be not at all, some a little, and some greatly 
changed, all within the same period. Thus it may have been 
with man, who has undergone a great amount of modification 
in certain characters in comparison with the higher apes. 

The great break in the orgamc chain between man and Ins 
nearest allies, which cannot be bridged over by any extinct or 
living species, has often been advanced as a grave objection to 
the belief that man is descended from some lower form; but this 
objection will not appear of much weight to those who, from 
general x’easons, believe in the general principle of evolution. 
Breaks often occur in all parts of the series, some being wide, 
sharp and defined, others less so in various degrees , as between 
the orang and its nearest allies — between the Tarsius and the 
other Lemui'idse — ^between the elephant, and m a more strikmg 
manner between the Ormthorhynchus or Echidna, and all other 
mammals. But these breaks depend merely on the number of 
related forms which have become extinct. At some future 
period, not very distant as measured by centuries, the civilised 
races of man will almost certainly exterminate, and replace, the 
savage races throughout the world. At the same time the anthro- 
pomorphous apes, as Professor Schaaffhausen has remarked,^^ 
will no doubt be exterminated. The break between man and bis 
nearest alhes will then be wider, for it will mtervene between 
man in a more civilised state, as we may hope, even than tlie 
Caucasian, and some ape as low as a baboon, instead of as now 
between the negro or Australian and the gorilla. 

Anthropological Review/ April, 1867, p. 236. 
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With respect to the absence of fossil remains, serving to 
connect man with his ax>e-like progenitors, no one will lay mncli 
stress on this fact who reads Sir O. LyelFs discussion/*' where 
he shews that in all the vertebrate classes the discovery of fossil 
remains has been a very slow and fortmtons process. Nor 
should it be forgotten that those regions which are the most 
hkely to afford remains connecting man with some extinct apo • 
like creature, have not as yet been searched by geologists. 

Lower Stages in the Genealogy of Mun — We have seen that 
man appears to have diverged from the Catarhine or Old World 
division of the Simiadie, after these had diverged from the New 
World division. We will now endeavour to follow the remote 
traces of his genealogy, trusting principally to the mtitnal 
afSnities between the various classes and orders, with pome 
slight reference to the periods, as far as ascertained, of their 
successive appearance on the earth. The XiemuridaB stand 
below and near to the Simiadse, and constitute a very distinct 
family of the Primates, or, according to Hackel and others, a 
distinct Order. This group is diversified and broken to an 
extraordinary degree, and includes many aberrant forms It 
has, therefore, probably suffered much extinction. Most of tho 
remnants survive on islands, such as Madagascar and the 
Malayan archipelago, where they have not been exposed to so 
severe a competition as they wonld have been on well-stockcjd 
continents. This group hkewse presents many gradations, 
leading, as Huxley remarks,^® insensibly from the crown and 
summit of the animal creation down to creatures from Inch 
there is but a step, as it seems, to the lowest, smallest, and 
least intelligent of the placental mammaha.” From these 
various considerations it is probable that the Simiadm were 
originally developed from the progenitors of the existing 
liemuridae ; and these in their turn from forms standing very 
low in the mammalian series. 

The Marsupials stand m many imxxirtant characters below the 
placental mammals. They appeared at an earlier geological 
period, and their range was formerly much more extensive 
than at present. Hence the Placentata are generally supposed 
to have been derived from the Implacentata or Marsupials; 
not, however, from forms closely resembling the existing Mar- 
supials, but from their early progenitors. The Monotremata are 
plainly allied to the Marsupials, forming a third and still lower 

* Elements of Geology/ 1885, ‘Man^s Place in jv 

pp 5£3— 585, ^Antiquity of Mao/ ^05. 
p. 145. 
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tlivision in tlie great mammalian series. They are representO'^i 
at the present day solely by the Omithorhynchtts and Echidna ; 
and these two forms may be safely considered as relics of a 
much larger group, representatives of which have been preserved 
in Anstralia through some favourable concurrence of circum- 
stances. The Monotremata are eminently interesting, as leading 
in several important points of structure towards the class of 
reptiles. 

In attempting to trace the genealogy of the Mammalia, and 
therefore of man, lower down m the series, we become mvolved 
in greater and greater obscurity, but as a most capable judge, 
Mr. Parker, has remarked, we have good reason to believe, that 
no true bird or reptile intervenes in the direct line of descent 
He who wishes to see what mgenuity and knowledge can eifect, 
may consult Prof. HackeFs works.^^ I will content myself with 
a few general remarks. Every evolutionist will admit that the 
five great vertebrate classes, namely, mammals, birds, reptiles, 
amphibians, and fishes, are descended from some one prototype ; 
for they have much m common, especially during their embryonic 
state. As the class of fishes is the most lowly organised, and 
appeared before the others, we may conclude that all the 
members of the vertebrate kingdom are derived from some fish- 
like animal. The belief that animals so distinct as a monkey, 
an elephant, a humming-bird, a snake, a frog, and a fish, &o., could 
all have sprung from the same parents, will appear monstrous 
to those who have not attended to the recent progress of natural 
history. Eor this belief implies the former existence of hnks 
bmding closely together all these forms, now so utterly unlike. 

Nevertheless, it is certain that groups of animals have existed, 
or do now exist, which serve to connect several of the great 
vertebrate classes more or less closely. We have seen that the 
Ornithorhynchus graduates towards reptiles; and Prof. Huxley 
has discovered, and is confirmed by Mr. Cope and otheis, that 
the Dmosaurians are in many important characters intermediate 
between certam reptiles and certam birds — the birds refer^^ed 
to bemg the ostnch-tribe (itself evidently a widely-diffused 
remnant of a larger group) and the Archeopteryx, that strange 
Secondary bird, with a long lizard-like tail. Again, according to 


Elaboiate tables aie given m 
his ^Geneielle Moiphologie' (B. ii. 
s. cliii. and s 425) ; and with more 
especial leference to man in his 
^ Naturhche Schopfiingsgeschichte/ 
1868. Prof. Hnxley, m reviewing 
this latter work (‘The Academy/ 
1889, p. 42) says, that he consideis 


the phylum or lines of descent of 
the Veitebiata to be admiiably dis- 
cussed by Hackel, although he diiFera 
on some points. He expresses, 
also, his high estimate of the 
general tenor and spirit of the 
whole woik. 

Palaeontology/ 1S60, p. 199, 
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'EroL Owen,^ tlie Tchtliyosanrians — great sea-lixards fomiKhed 
with paddles— present many afSiiities with hshes, or rather, 
according to Hnxley;, with amphibians , a class which, inclndii]^ 
m its highest dmsion frogs and toads, is plainly allied to the 
Ganoid fishes. These latter fishes swarmed during the earlier 
geological periods, and were constructed on what is called a 
generalised type, that is, they presented diTersified affinities with 
other groups of orgamsms. The Tepidosiren is also so closely 
alhed to amphibians and fishes, that natnrahsts long disputed in 
which of these two classes to rank it ; it, and also some few 
Ganoid fishes, have been preserved from utter extinction by 
inhabiting rivers, which are harbours of refuge, and are related 
to the great waters of the ocean in the same way that islands 
are to continents. 

Lastly, one single member of the immense and diversified class 
of fishes, namely, the lancelet or amphioxas, is so different from 
all other fishes, that Hackel mamtains that it ought to form a 
distmct class in the vertebrate kingdom. TMs fish is remarkable 
for its negative chaiacters ; it can hardly be said to posses a 
brain, vertebral column, or heart, &c. ; so that it was classed by 
the older naturalists amongst the worms Many years ago Prof. 
Goodsir perceived that the lancelet presented some afifinities with 
the Ascidians, which are mvertebrate, hermaphrodite, marme 
creatures permanently attached to a support. They hardly 
appear like animals, and consist of a simple, tough, leathery 
sack, with two small projecting orifices. They belong to the 
Moliuscoida of Huxley — a lower division of the great kingdom 
of the Mollusca , but they have recently been placed by some 
naturalists amongst the Yermes or worms. Their larvse some^ 
what resemble tadpoles in shape,^ and have the power of 
swimmmg freely about. M. Kovalevsky ^ has lately obseirved that 
the larvae of Ascidians are related to the Yertebrata, in their 
manner of development, in the relative position of the nervous 
system, and in possessmg a structure closely like the clioida 
dorsalis of vertebrate animals; and in this he has been since 


At the Falkland Islands I had 
the satisfaction of seeing, in April 
1833, and theiefore some year:> be- 
fore any other natuialist, the loco- 
motive larvae ot a compound Asci- 
dian, closely allied to Synoicum, 
but appaientiy geneiicaliy distmct 
from It. The tail was about five 
times as long as the oblong head, 
and terminated in a veiy fine fila- 
ment. It was, as <?ketched by me 


under a simple microbcope, plainly 
divided by transveiae opaque parti- 
tions, which I piesume lepresent 
the great cells figured by Kovalev- 
sky. At an early stage of develop- 
ment the tail was closely coiled 
round the head of the larva. 

‘ H^moires de FAcad. dez 
Sciences de St, Petersbourg/ tom x 
jfcio. 15, 1866* 
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csonfirmed Knp^er. M. Kovalevsiy writes to me from 

Naples, that he has now carried these obserYations yet farther , 
and should his results he well estahhshed, the whole will form a 
discoTery of the Tery greatest valne Thus, if we may rely on 
embryology, OTer the safest gaide m classincation, it seems that 
we have at last gained a cine to the source whence the Yertebrata 
were deriTed We should then be justified m believing 
that at an extremely remote period a group of animals existed, 
resembling in many respects the larvse of our present Ascidians, 
whicli diverged into two great branches — the one retrograding in 
development and producmg the present class of Ascidians, the 
other rising to the crown and summit of the animal kingdom by 
giving birth to the Yertebrata. 

We have thus far endeavoured rudely to trace the genealogy 
of the Yertebrata by the aid of their mutual afifmties. We will 
now look to man as he exists , and we shall, I think, be able 
partially to restore the structure of our early progenitors, during 
successive periods, hut not in due order of time. This can bo 
effected by means of the rudiments which man still rejtains, by 
the characters which occasionally make their appearance m him 
through reversion, and hy the aid of the principles of morphology 
and embryology. The various facts, to which I shall here allude, 
liave been given in the previous chapters. ^ 

The early progenitors of man must have been once c^rexed 
with hair, both sexes having beaids, their ears were pr<S»bablj 
pointed, and capable of movement , and their bodies were pro- 
vu‘ded with a tail, having the proper muscles. Their limbs and 
bodies were also acted on by many muscles which now only 
occasionally reappear, but are normally present in the Quadru- 
mana. At this or some earlier period, the great artery and nerve 
of the humerus ran through a supra-condyloid foramen The 
intestine gave forth a much larger diverticulum or cgecum than 
that now existing The foot was then prehensile, judging from 
the condition of the great toe in the foetus ; and our progenitors, 
no doubt, were aiboreal in their habits, and frequented some 
vrarm, forest-clad land. The males had great canine teeth, which 


But I am bound to add that 
some competent judges dispute this 
conclusion; for instance, M. Giaid, 
m a senes of jnpers m the ‘Ai chives 
de Zoologie Kxperimentale,' for 1872 , 
A^e\eitheiess, this naturalist le- 
inarks, p. 281 , ** L’organisation la 
^lai\e ascidienne en dehois de 
“ toiitfi hj^poth^e ez de toute theoi le, 
nous commrnfe la nature 


“ peut pioduiie la disposition fonda- 
‘‘ mentale du type vertdbid (Pex- 
isteace d'une corde doisale) chez 
“ un invert^bid par la seule con- 
‘‘ dition Vitale de radapfation, 
‘‘ et cette simple possibility du 
'^passage suppiime Babimo entie 
ifcs^ deux bOus-iSgnes, encore bien 
qu’en ignoie pai oh !e 
s'est fa:* en ^ 
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served them as formidable v-eapons. At a mnch earlier period 
the uterus was double; the excreta were voided through a cloaca; 
and the eye was protected by a third eyelid or nictitating mem- 
biane. At a still earlier period the progenitors of man must have 
been aquatic in their habits, for morphology plainly tells us that 
our lungs consist of a modified swim-bladder, which once served 
as a float. The clefts on the nock in the embryo of man show 
where the branchiae once existed. In the lunar or weekly re^ 
current peiiodsof some of our functions we apparently still retain 
traces of our piimordial hiithplace, a shore washed by the tides. 
At about this same early period the true kidneys were replaced 
by the coi poia wolffiana. The heart existed as a simple pulsating 
vessel, and the chorda dorsalis took the place of a vertebral 
column. These early ancestors of man, thus seen in the diTn 
recesses of time, must have been as simply, or even still more 
simply organised than the lancelet or amphioxus. 

There is one other point deservmg a fuller notice. It has long 
been known that in the vertebrate kingdom one sex bears 
rudiments of various accessory parts, appertaining to the re- 
productive system, which properly belong to the opposite sex ; 
and it has now been ascertained that at a very early embryonic 
period both sexes possess tiue male and female glands. Hence 
some remote progem tor of the whole vertebrate kingdom appears 
to have been ^rmaphrodite or androgynpu^.^® But here we 
encounter a sin^lar difficulty In the mammalian class the 
males possess rudiments of a uterus with the adjacent passage, 
m their vesiculm prostaticse , they hear also rudiments of 
mammie, and some male jMarsupials have traces of a marsupial 
sack Other analogous facts could be added Are we, then, to 
suppose that some extiemely ancient mammal continued andro- 
gynous, after it had acquired the chief disiinctions of its class, 
and therefore after it had diverged from the lower classes of the 
vertebrate kingdom ? Tins seems very improbable, for we have 
to look to fishes, the lowest of all the classes, to find any stlP 
existent androgynous forms That various accessory parts. 


This IS the conclusion of Prof, 
degenbam, one of the highest nu- 
thoiities m comparative anatomy; 
see ' Orundztige dei eigleich. Anat ’ 
1870, s 876. The lesult has been 
ai rived at chiefly from the study of 
the Amphibia; but it appeals from 
the lesearches of Waldejer (^s 
quoted in * Journal of Anat and 
1869, p. 161), that the sexual 
of even ‘‘the highei verte- 


“ biata aie, in their eai ly condition, 
‘‘ heimaphiodi^a.” Similar x^icws 
have long been held by same author?, 
though lijntil I'ecently without a 
him bneici 

*' The male Thylacmus offers the 
best instance Owen, ‘Anatomy of 
Vertebr^^tes' vol in p. 771. 

IIoTTnaphioditisin has been ob- 
seived in several sj»ecies of Seiranna, 
as w-ell as m some other fishes, 
M 
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proper to eacli sex, are found m a radimentary condition m tiie 
^PP<^site sex, may be explained by* such organs having been 
gradually acquired by the one sex, and then transmitted in a 
more or less imperfect state to the other. When we treat of 
sexual selection, we shall meet with innumerable instances of 
this form of transmission, — as in the case of the spurs, plumes, 
and brilliant colours, acquired for battle or ornament by male 
birds, and inherited by the females in an imperfect or rndimentary 
condition. 

The possession by male mammals of functionally impcifect 
mammary organs is, in some respects, especially curious. Thti 
Monotremata have the proper milk-secreting glands with orifices, 
but no nipples , and as these ammals stand at the very base of 
the mammalian series, it is probable that the progenitors of 
the class also had miik-sccreting glands, but no nipples. This 
conclusion is supported by what is known of their manner of 
development , for Professor Turner informs me, on the authority 
of Kdlliker and Langer, that m the embiyo the mammary glands 
canNbe distinctly traced before the nip2iies are an the least 
visit^e, and the development of successive parts in the indi- 
vidual generally represents and accords with the development of 
successive bemgs in the same line of descent The Marsupials 
differ from the Monotremata by possessing nipples; so that 
probably these organs were first acquired by the Marsupials, 
after they had diverged from, and risen above, the Monotremata, 
and were then transmitted to the placental mammals.^® No one 
■will suppose that the Marsupials still remained androgynous, 
after they had approximately acquired their present structure. 
How then are we to account for male mammals possessing 
mammsB ? It is possible that they were first developed in the 
females and then transferied to the males, but from what 
follows tins is hardly probable 


where it is either noimal and sym- 
metrical, or ahnornaal and -uni- 
lateral Dr. Zouteveen has given, 
me references on this subject, moie 
especially to a paper by Piof Hal- 
beitsma, in the ^Tiansact of the 
Dutch Acad of Sciences/ vol xvi. 
Dr. Giinther doubts the fact, but 
it has now been recoided by too 
many good obseiveis to be any 
longer disputed. Dr. M. Lessona 
wzites to me, that he has veii- 
fied the observations made by 
Cavolini on Seiran us Prof. Erco- 
iatni has recently shewn Accad. 


delle Scienze,’ Bologna, Dec 28, 
1871) that eels aie andiogynous 

Pi of. Gegenbaui has shewn 
(‘Jenaische Zeitschnft,' Bd vu p 
212) that two distinct types of 
nipples pievail thioughout the 
seveial mammalian oideis, but 
that it is quite intelligible how both 
could have been deiived fiom the 
nipples of the Maisupials, and the 
latter from those oi the Monotie- 
mata. See, also, a memoir by Dr 
Max Huss, on the mammary gh' 2 .d 9 j, 
ibid. B. Till. p. 176. 
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li may bo suggested, as another Tiew, that long after the 
progenitors of the whole inannnalian class had ceased to bo 
androgynous, both sexes yielded milk, and thus nourished their 
young 5 and in the case of the Marsupials, that both sexes carried 
their young in marsupial sacks This will not appear altogether 
improbable, if we reflect that the males of existing syngnatbous 
fishes receive the eggs of the females in their abdominal pouches, 
hatch them, and afterwards, as some believe, nourish the 
young , — that certam other male fishes hatch the eggs within 
their mouths or branclual cavities; — that certain male toads 
take the chaplets of eggs from the females, and wind them round 
their own thighs, keeping them there until the tadpoles are 
bom, — that certain male birds undertake the whole duty of 
incubation, and that male pigeons, as well as the females, feed 
their nestlings with a secretion from their crops But the above 
suggestion first occurred to me from the mammary glands of 
male mammals bemg so mnch more perfectly developed than 
the rudiments of the other accessory reproductive parts, which 
are found in the one sex though proper to the other The 
mammary glands and nipples, as they exist in male mammals, 
can indeed hardly be called rudimentary ; they are merely not 
fully developed, and not functionally active. They are sympa- 
thetically affected under the influence of certam diseases, like 
the same organs m tbe female. They often secrete a few drops 
of milk at birth and at^puberty . this "latter fact occurred in the 
curious case, before referred to, where a young man possessed 
two pairs of mamnua In man and some other male mammals 
these organs have been known occasionally to become so well 
developed durmg maturity as to yield a fair supply of milk. 
Now if we suppose that during a former prolonged period male 
mammals aided the females in nursing their offspring,®^ and that 
afterwards from some cause (as from the production of a smaller 
number of young) the males ceased to give this aid, disuse of the 
organs during maturity would lead to their becommg mactive ; 
and from two well-known principles of inheritance, this state of 
inactivity would probably be transmitted to the males at the 
corresponding ago of maturity. But at an earlier age these 


Mr. Lockwood believes (as 
quoted in ‘Quait Journal of Science,’ 
April, 1868, p 269), from what he 
ha^ obseived of the development of 
Hippocampus, that the walls of the 
abdominal pouch of the male in 
some way affoid nourishment On 
male fishes hatching the ova in then 
mouths, see a veiy inteiestmg papei 


hy Prof- Wyman, in ‘ Pioc Bosten 
Soc of Nat. Hist’ Sept, 15, 1857 y 
also Prof Turner, in ‘Journal of 
Anat. and Phys/ Nov. 1, 1866, p. 
78 Dr Gtinther has likewise de- 
sciibed similar cases, 

Madlle. C Royer ha*? suggested 
a simiLir view in her ‘Oiig^ne de 
1870- 
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organs would be left tmaffected, so that they would be almost 
equally well developed m the yoTzng of both sexes. 

Conclusion . — Yon Baer has defined advancement or progress in 
the organic scale better than any one else, as resting on the 
amount of differentiation and specialisation of the several parts 
of a being, — when ariived at maturity, as I should be inclined to 
add Kow as organisms have become slowly adapted to diver- 
sified lines of life by means of natural selection, their parts will 
have become moie and more differentiated and specialised for 
various functions, from the advantage gained by the division of 
physiological labour. The same part appears often to have been 
modified first for one purpose, and then long afterwards for 
some other and quite distinct purpose ; and thus all the parts 
are rendered more and more complex. But each organism still 
retains the general type of structure of the progenitor from 
which it was aboriginally derived In accordance with this 
view it seems, if we turn to geological evidence, that organisa- 
tion on the whole has advanced throughout the world by slow 
and interrupted steps In the great kingdom of the Vertebrata 
it has culminated in man. It must not, however, be supposed 
that groups of organic beings are always supplanted, and diS' 
appear as soon as they have given birth to other and more 
perfect groups. The latter, though victorious over their pre- 
decessors, may not have become better adapted for all places m 
the econom}^ of nature. Some old forms appear to have survived 
from inhabiting protected sites, where they have not been 
exposed to very severe compc'titiou ; and these often aid us in 
coustriicting our genealogies, by giving us a fair idea of former 
and lost populations But we must not fall into the error of 
looking at the existing members of any lowly-oi ganised group as 
perfect representatives of their ancient predecessors. 

The most ancient progenitors m the kingdom of the Vertebra ta, 
at which we are able to obtam an obscure glance, apparently 
consisted of a group of marme animals,®^ resembling the larvm of 
existing Ascidians. These animals probably gave lise to a 

The inhabitants of the sea- ditions for many geneiations, can 
shore must be greatly afiected bv hardly fail to run. their course in 
the tides; animals living eithe^L legular weekly periods. Kow it is a 
about the meau high-water mark, mysteiious fact that lu the higher 
or about the low-water mark, and now terrestiial Veitebrata, as 

thiough a complete cycle of well as in other classes, many nor- 
tidal changes m a foitmght. Con- mal and abnoimai piocesses hare 
sequently, theu food supply will one 01 more whole weeks as their 
undergo maiked changes week b/ periods; this would oe rendered 
week. The vital functions of such intelligible if the Yeitebrata are 
&n;Ena!s, living under these con- scended fjom aa ammal -ilUed pc 



On LP. TJ A ffinittes afid Ge7iear:)g'f. 3:65 


group of fishes, as loTrly organised as the lancelet ; and from 
these the Ganoids, and other fishes like the Lepidosiron, must 
JiavG been developed. From such fish a very small adTauee 
would carry ns on to the Amphibians, We have seen that birds 
and reptiles were once intimately connected together ; and the 
Monotremata now connect mammals with reptiles in a slight 
degree Bnt no one can at present say by what line of descent 
the three higher and 1 elated classes, namely, mammals, birds, 
and reptiles, were aerived from the two lower vertebrate classes, 
namely, amphibians and fishes. In the class of mammals the 
stops are not difBLcult to conceive which led from the ancient 
Monotremata to the ancient Marsupials ■ and from these to the 
early progenitors of the placental mammals We may thus 
ascend to the Lemuridse , and the interval is not very wide from 
these to the Simiadse The SimiadsB then blanched olf into two 
great stems, the New Woild and Old World monkeys, and from 
the latter, at a remote period, Man, the wonder and glory of the 
Universe, pioceeded 

Thus we have given to man a j>edigree of prodigious length, but 
not, it may be said, of noble quality. The world, it has often 
been remarked, appears as if it had long been preparing for the 
advent of man ' and this, in one sense is strictly true, for he 
owes his birth to a long line of progenitors. If any single link 
in this chain had never existed, man would not have been exactly 
what he now is Unless we wilfully close our eyes, we may, with 
our present knowledge, approximately lecogmse our parentage: 
nor need we feel ashamed of it. The most humble organism is 
something much higher than the inorganic dust under our feet ; 
and no one with an unbiassed mind can study any living 
creature, however humble, without being struck with enthusiasm 
at its marvellous structure and properties. 


the existic^ tidal Ascidians. Many 
instances of such periodic processes 
might be given, as the gestation of 
mammals, the duiation of fevers, &c 
The hatching of eggs affords also a 
good example, foi, accoidmg to Mr. 
Baitiett Land and Water, ^ Jan 7, 
1871), the eggs of the pigeon aie 
hatched in tvro weeks; those of the 
fowl in thi ee , those of the duck in 
to ar ; those of the goose in five ; 
and those of the ostrich in seven 
weeks. As far as we can judge, a 
recuirent period, if approximately 
of the right duration for any pro- 


cess 01 function, would not, vihen 
once gamed, be liable to change; 
consequently it might be thus trans- 
mitted through almost any numbei 
of geneiations- Bat if the function 
changed, the peiiod would have to 
change, and would be apt to change 
almost abiuptly by a whole week* 
This conclusion, if sound, is highly 
lemarkable ; foi thepen^ of gesta- 
tion in each mammal, and the 
hatching of eacn bird’s eggs, and 
many other Tit%l piocesses, thus 
betray to us the primordial IdTth- 
place of these animals. 
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CHAPTEE VIL 
Om the Paces of Man. 

Hie isature and value of specific chaiacters— Application to the laces of 
man — ^Aiguinents in fa\our of, and opposed to, lanking the so-called 
laces of man at* distinct species — Snb-species — IVIonogenists and poly- 
c»'enists — Conveigence of ch.iiactei — ^Numeious points of lesemblance in 
body and mind beti?ieen the most distinct laces of man — ^The state o/ 
man when he fiist spiead over the eaith — Each lace not descended fiom 
a single pan — The extinction of races — The foimation ot races — The 
effects of ciossmg — Slight influence of the diiect action of the con- 
ditions of life — Slight or no influence of natuial selection — Sexual 
selection. 

It is not my intention liore to describe tbe several so-called races 
of men ; but I am about to enquire what is tbe value of tbe dif- 
ferences between them under a classificatory point of view, and 
bow they bave oiigmated In determining whether two or more 
allied foxms ought to be ranked as species or varieties, naturalists 
are practically guided by tbe following considerations, namely, tbe 
amount of difference between them, and wbetbei such diJSerencos 
relate to few or many points of structure, and whether they are 
of physiological importance , but more especially whether they 
arc constant Constancy of character is what is chiefly valued 
and sought for by natux*ahsts Whenever it can he shewn, or 
lendered probable, that the forms in question have remained 
distinct fox a long period, this becomes an argument of much 
weight in favour of treating them as species Even a slight 
degree of sterility between any two forms when first crossed, or 
in their ofispring, is generally considered as a decisive test of 
their specific distinctness , and their continued persistence 
without blending withm the same area, is usually accepted as 
sufficient evidence, either of some degree of mutual steiility, or 
in the case of animals of some mutual repugnance to pan mg 
Independently of fusion from intercrossing, the complete 
absence, in a weli-anvestigated region, of varieties linking 
together any two closely-alhed forms, is probably the most 
important of all the criterions of their specific distinctness , and 
this is a somewhat different consideration from mei^e constancy 
of character, for two forms may be highly variable and yet not 
yield intermediate varieties. Geographical distribution is often 
brought mto play unconsciously and sometimes consciously ; so 
that forms living in two widely separated areas, in which most 
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of the other inhahitants are specifically distinct, are themselves 
usually looked at as distinct ; but m truth this affords no aid in dis- 
tinguishing geographical races from so-called good or true species. 

Now let us a^ply these generally-admitted principles to the 
races of man, viewmg him m the same spirit as a naturalist would 
any other animaL In regard to the amount of difference between 
the races, we must make some allowance for our nice powers of 
discrimination gamed by the long habit of observing ourselves. 
In India, as Elphmstone remarks, although a newly-arrived 
European cannot at first distinguish the vanous native races, 
yet they soon appear to him extremely dissimilar f and the 
Hindoo cannot at first perceive any difference between the several 
European nations. Even the most distmct races of man are 
much more like each other m form than would at first be sup 
posed; certam negro tribes must be excepted, whilst otheis, as 
Br. Bohlfs writes to me, and as I have myself seen, have 
Caucasian features This general similarity is well shewn by 
the French photographs in the Collection Anthropologique du 
Museum de Pans of the men belongmg to various races, the 
greater number of which might pass for Europeans, as many 
persons to whom I have shewn them have remarked. Neverthe- 
less, these men, if seen alive, would undoubtedly appear very 
distinct, so that we are clearly much influenced in our judgment 
by the mere colour of the skm and hair, by slight differences in 
the features, and by expression. 

There is, however, no doubt that the various races, when 
carefully compared and measured, differ much from each other. 
— as m the texture of the hair, the relative proportions of all parts 
of the body,^ the capacity of the lungs, the form and capacity of 
the skull, and even in the convolutions of the brain.® But it 
would be an endless task to specify the numerous points of 
difference. The races differ also in constitution, in acclimatisation 
and m liability to certain diseases. Their mental characteristics 
are likewise very distmct; chiefly as it would appear in their 
emotional, but partly in their intellectual faculties. Every one 
who has had the opportumty of comparison, must have been 


1 ‘Histoiy of India,^ 1841, vol i. 
p. 323. Father Ripa makes exactly 
the same lemaik with respect to 
the Chinese. 

® A vast number of measuie- 
ments cf Whites, Blacks, and In- 
dians, aie given in the ‘Investiga- 
tions in the Military and Anthropo- 
log. Statistics of American Soldiers,^ 
oy B. A. Gould, 1869, pp 298-358; 


‘ On the capacity of the lungs/ p- 4-71. 
See also the numerous and valuable 
tables, by Dr. Weisbach, from the 
observations of Di. Scherzer and 
Di Schwai z, in the ‘ Reise der 
Novaia- Anthropolog. Theii/ 1867. 

^ See, for instance, Mr. MarshalFs 
account of the brain of a Bush- 
woman, in ‘ Phil Transact/ 1864^ 
p. 519. 
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struck with the coutiast hetween the taciturn, even morose, 
aborigines of S America and the Lght-hearted, talkatire negroes. 
There is a nearly similar contrast between the hlalays and the 
Papuans/ who live under the same physical conditions, and are 
separated from each other only by a narrow space of sea 

We will first consider the arguments which may be advanced 
jn favour of classing the races of man as distinct species, and 
tLen the arguments on the other side. If a natuiahst, who had 
noTcr before seen a Negro, Hottentot, Austrahan, or MongoLan, 
were to compare them, he would at once perceive that they 
difieied in a multitude of characters, some of slight and some of 
considerable importance. On enquiry he would find that they 
wore adapted to live under widely different chmates, and that 
they differed somewhat in bodily constitution and mental dis- 
position If he were then told that hundreds of similar specimens 
could be brought from the same countries, he would assuredly 
declare that they were as good species as many to which he had 
been m the habit of affixing specific names. This conclusion 
would be greatly strengthened as soon as he had ascertained that 
these forms had all retained the same character for many 
centuries ; and that negroes, apparently identical with existing 
negroes, had lived at least 4000 years ago.® He would also hear, 
on the authority of an excellent observer. Hr. Lund,® that the 
human skulls found in the caves of Brazil, entombed with many 
extinct mammals, belonged to the same type as that now pre- 
vailing throughout the Ameiican Continent. 


^ Wallace, The Malay Archi- 
pelago,^ voL 11 . 1869, p 178. 

* With respect to the figuies la 
the famous Egyptian caves of Abou- 
Simbel, M. Pouchet says The 
Plurality of the Human Races/ Eng, 
tianslat 1864, p. 50), that he was 
far from finding recognisable repre- 
sentations of the dozen or moie 
nations which some authors believe 
that they can recognise Even some 
of the most strongly-mai ked races 
cannot be identified with that de- 
gj ee of unanimity which might have 
been expected from what has been 
written on the subject. Thus 
Mesbis. 2s’’ott and Gliddon (‘Types 
of Mankind/ p, 148) state that 
Ranaescs JI, or the Gieat, has 
featmes superbly European; where- 
as Knox, another firm believer in 
the specific distinctness of the laces of 


man (‘Races of Man/ 1850, p 201), 
speaking of young Memnon (the 
same as Raineses IL, as I am in- 
foimed by Mr Birch), insists in the 
stiongest mannei that he is identical 
in character with the Jews of Ant- 
weip Again, when I looked at the 
statue ofAmunoph IIL,I agieed with 
two ofijceis of the establishment, 
both competent judges, that he had 
a strongly maiked negio type of 
featuies, but Messis Kott and 
Gliddon (ibid p 146, fig 53) de- 
sciibe him as a hybiid, but not of 
“ negio inteimixtuie ” 

® As quoted by Hott and Gliddon, 

‘ Types of Mankind,* 1854, p, 439. 
They give also coiroboiative evi- 
dence ; but C. Vogt thinks that the 
subject Inquires fuithei investigar 
tion 
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Oii> naturalist would tlien perliaps turn to gaograpMcal dis- 
tribution, and be would probably declare that those forms must 
be distinct species, which differ not only in appearance, but 
are fitted for hot, as well as damp or dry countries, and for the 
Arctic regions. He might appeal to the fact that no species in 
the group next to man, namely the Quadxumana, can resist a low 
temperatuie, or any considerable change of climate; and that 
tlie species which come nearest to man have never been reared 
to maturity, even under the temperate climate of Europe. He 
would be deeply impressed with the fact, first noticed by Agassiz/ 
that the different races of man are distributed over the world m 
the same zoological provinces, as those inhabited by undoubtedly 
distinct species and genera of mammals This is mamfestly the 
case with the Australian, Mongolian, and Negro races of man ; in 
a less well-marked manner with the Hottentots; but plainly 
with the Papuans and Malays, who are separated, as AYallace 
has shewn, by nearly the same line wluch divides the great 
Malayan and Austraban zoological provinces The Aborigines 
of America range throughout the Contment , and this at first 
appears opposed to the above rule, for most of the productions of 
the Southern and Northern halves differ widely: jet some few 
living forms, as the opossum, range from the one into the other, 
as did formerly some of the gigantic Edentata. The Esquimaux, 
like other Arctic animals, extend round the whole polar regions. 
It should be observed that the amount of difference between the 
mammals of the several zoological provinces does not correspond 
with the degree of separation between the latter ; so that it can 
hardly be considered as an anomaly that the Negro differs more, 
and the American much less from the other races of man, than 
do the mammals of the African and American continents from 
the mammals of the other provmces. Man, it may be added 
does not appear to have aboriginally inhabited any oceamc island , 
and m this respect he resembles the other members of his class 

In determining whether the supposed varieties of the same 
kmd of domestic animal should be ranked as such, or as spe- 
cifically distmct, that is, whether any of them are descended from 
distinct Wild species, every naturalist would lay much stress on 
the fact of their external parasites bemg specifically distinct. 
All the more stress would be lard on this fact, as it would be an 
exceptional one ; for I am informed by Mr. Denny that the most 
different kmds of dogs, fowls, and pigeons, m England, are 
infested by the same species of Pediculi or lice Now Mr A. 
Murxay has carefully examined the Pediculi collected in different 

^ ^ Diversity of Oiigia of the Human Races,’ in * Christ lau 

Eitaminer/ Jtily 1S50. 
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countries from tlie different races of man;® and lie nnds that 
they differ, not only in colom, bnt m the structure of their 
claws and limbs In every case m which many specimens were 
obtamed the differences were constant. The suigeon of a whaling 
ship m the Pacific assured me that when the Pedieuh, with 
w^hich some Sandwich Islanders on boaid swarmed, strayed on 
to the bodies of the English sailors, they died m the course of 
three or four days. These Pedicuh were darker coloured, and 
appealed different from those proper to tbe natives of Chiloe m 
South America, of which he gave me specimens These, aga^n, 
appeared larger and much softer than European lice. Mr. 
Murray procured four kinds from Africa, namely from the Kegroes 
of the Eastern and Western coasts, from the Hottentots and 
Kaffirs , two kmds from the natives of Austraha , two from Horth 
and two from South America. In these latter cases it may be 
presumed that the Pediculi came from natives inhabiting different 
districts. With insects slight structural differences, if constant^ 
are generally esteemed of specific value . and the fact of the 
races of man being infested by parasites, which appear to bo 
specifically distinct, might fairly be urged as an argument that 
the races themselves ought to be classed as distinct species. 

Our supposed naturalist having proceeded thus far in his 
investigation, would next enquire whether the races of men, when 
crossed, wore in any degree sterile. He might consult the woik® 
of Professor Broca, a cautious and philosophical observer, and in 
this he would find good evidence that some races were quite 
fertile together, but evidence of an opposite nature m regard to 
other races. Thus it has been asserted that tbe native women of 
Austraha and Tasmama rarely produce children to European 
men ; the evidence, however, on this head has now been shewn 
to be almost valueless. The half-castes are killed by the pure 
blacks and an account has lately been pubbshed of eleven half- 
caste youths murdered and burnt at the same time, whose 
remains were found by the police Again, it has often been 
said that when mulattoes intermarry they produce few children ; 
on the other hand. Dr. Bachman of Chaileston^^ positively 

* ^Transact R Soc of Edinburgh/ who have home children to a ^hite 
voi. XXIX 1861, p 567. man are afteiwaidb steiiie with 

^ ‘ On the Phenomena of hridity their own i ace. is disproved. M A. 
in the Genus Homo,' Eng tianslat. de Quatiefages Jtias also collected 
1864 Revue des Couis Scientifxques/ 

See the interesting letter hj March 1869, p 239) much evidence 
Mr. T. A Mur lay, in the ‘Anthio- that Australians and Europeans are 
poiog. Review,' Apiil 1868, p. liu. not sterile when crossed. 

In this letter Count Strzeleck 's ‘ An Examination of Prof, 

sxatement, that Austiahan women Agassiz's Sketch of the Nat. Pro- 
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asserts tliat ho has known mulatto families which have inter- 
married for several generations, and have continued on an 
aveiage as fertile as either pme whites or pure blacks. Enquiries 
foimerlj made by Sir C. Lyell on this subject led hi m , as he 
informs me, to the same conclusion.^^ In the United States the 
census for the year 18o4: included, according to Ur. Bachman, 
405,751 mulattoes , and this number, considermg all the circum- 
stances of the case, seems small ; but it may partly l^e accounted 
for by the degraded and anomalous position of the class, and by 
the profligacy of the women. A certain amount of absorption of 
mulattoes mto negroes must always be m progress; and this 
would lead to an apparent dim i nution of the former. The inferior 
vitality of mulattoes is spoken of m a trustworthy work^* as a 
well-known phenomenon ; and this, although a different considera- 
tion from their lessened fertility, may perhaps be advanced as 
a proof of the specific distmctness of the parent races No doubt 
both animal and vegetable hybrids, when produced from extremely 
distinct species, are liable to premature death ; but the parents 
of mulattoes cannot be put under the category of extremely 
distinct species. The common Mule, so notorious for long life 
and vigour, and yet so sterile, shews how little necessary con- 
nection there is in liybnds between lessened fertility and vitality ; 
other analogous cases could be cited 

Even if it should hereafter bo proved that all the races of 
men were perfectly fez tile togethoi, he who was mclined from 
other reasons to rank them as distinct species, might with justice 
aigue that fertility and sterility are not safe criterions of specific 
distinctness \Ye know that these qualities are easily affected 
by changed conditions of life, or by close inter-breeding, and that 
they are governed by highly complex laws for instance, that of 
the unequal fertility of convex se crosses between the same two 
species. With foims which must be ranked as undoubted 
species, a perfect scries exists from those which are absolutely 
sterile when crossed, to those which are almost or completely 

viJict’^s of the Animal Woi Id, ’Charles- the childien aie few and sicicly. 
son^ 1853, p- 44 This belief, as Mr Keade remaiks, 

Dr. Bonils writes to me that deseives attention, as white men 
he found the mixed races in the have visited and lesided on the Gold 
Gieat Sahara, deiived fiom Aiabs, Coast for foui hundred years, so 
Beibeis, and Negioes of till ee tribes, that the natives have had amph' 
extraordinai ily tei tile. On the other time to gam knowledge thioug 
hand, Mr. Wmwood fieade informs expeiience 

me that the Negroes on the Gold ^ Military and Anthropor*.. 

Coast, though admiring white men Statistics of American Soldiers/ 
and mulattoes, have a maxim that B. A- Gould, 1869, p. 319., 
mulattoes should not intermarry, aa 
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fertile* The degrees of sterility do not coincide strictly with 
the degrees of difference between the parents in external striictnie 
j&r habits of life. Man in many respects may be compaxed with 
those animals which have long been domesticated, and a large 
body of OTidence can be adTanced in favour of the Pallasian 
doctiine,^'^ that domestication tends to eliminate the sterility 
which IS so general a result of the crossing of species m a state 
of nature. From these several considerations, it may be justly 
urged that the peifcct fertility of the intercrossed races of man, 
It estauiislied, would not absolutely preclude us from ranking 
them as> distinct species 

Indej[)endently of fertihty, the characters presented by the off- 
spring trom a cross have been thought to indicate whether or not 
the paient-forms ought to be ranked as species or varieties; but 
after carefully studying the evidence, I have come to the con- 
clusion that no general rules of this kind can be trusted. The 
ordinary result of a cross is the production of a blended or 


‘The Tanation of and 

Plants undei Domestication,’ vol a 
p 109. 1 may heie lemind the 

leadei that the steiility of species 
when crossed is not a special ly~ 
acquiied quality, but, like the in- 
capacity of ceitam tiees to be gi ail- 
ed togethei, IS incidental on othei 
acquxied dideiences The natnie 
of these diifeiences is unknown, but 
they relate moie especially to the le- 
prodiicti\e system, and much less so 
to external stiucture oi to ordinal y 
difleiences in constitution One 
impoitant element m the steiility 
of crossed sjiecies appii ently lies m 
one or both having been long habi- 
tuated to fixed conditions ; ioi we 
know that changed conditions have 
a special influence on the repio- 
ductive system and we have good 
leason to believe (as before re- 
maiked) that the fluctuating con- 
ditions of domestication tend to 
ohm mate that sterility which is 
general with species, m a natuial 
state, when ciossed It has else- 
w^heie been shewn by me (ibid, \oL 
a p. 18o, and ‘Oiigm oi Species' 
oth ed.t p dl7), that the steiility 
of crossed species has not been ac- 
quiied thiongh natural selection: 
we can see that when two forms 
have already been leadexed very 


feteiile, it IS scarcely possible that 
then steiility should be augmentea 
by the pi esei ration or survival of 
the moie and more steiile indi- 
viduals , foi as the steiility in- 
Cl eases, fewei and fewei offspiing 
-will be produced fiom which to 
bleed, and at last only single in- 
dividuals wull be pioduced, at the 
laiest inteivals But there is even 
a higher giade of steiility than 
this Both Gaitner and Kolieutei 
have pioved that in genera of plants 
including many species, a senes 
can be ioimed fiom species which 
when crossed yield fewei and fewer 
seeds, to species which never pio- 
duce a single seed, but yet aie 
aflected by the pollen of the othei 
species, as shewn by the swrelling 
ot the geimen It is heie mani- 
festly impossible to select the moi e 
steiile indiMduals, which have al- 
ready ceased to yield seeds; so that 
the acme ot steiility, when the 
gaimen alone is affected, cannot 
have been gamed thiough selection 
This acme, and no doubt the other 
glades of sterihtv, aie the inciient^l 
lesults of ceitam unknown diifer- 
ence'^ in the constitution of the re- 
pioductive system of the specie^t 
which aie crossed. 
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intermediate form ; but in ceitain eases some of the oSsprinc talre 
closely after one parent-form, and some after tbe othei. This is 
especially apt to occur when the parents differ in characters 
H inch first appeared as sudden Tariations or monstrosities I 
refer to tins point, because Dr. Ilolilfs informs me that he has 
frequently seen in Africa the offspring of negroes crossed with 
members of other races, either completely black or completely 
white, or rarely piebald* On the other hand, it is notorious 
that in America mulattoes commonly piesent an intermediate 
apjiearance. 

We have now seen that a naturalist might feel himself fully 
justified in ranking the races of man as distinct species , for ho 
lias found that they are distinguished by many differences in 
structure and constitution, some being of importance These 
differences have, also, remained nearly constant for very long 
periods of time. Our naturalist will have been m some degree 
influenced by the enormous range ot man, which is a great 
anomaly m the class of mammals, if mankind he viewed as a 
single species He will have been struck with the distribution of 
the several so-called races, which aceoidn with that of other 
undoubtedly distinct species of mammals* Finally, he might 
urge that the mutual feitility of all the races has not as yet been 
fully proved, and even if proved would not be an absolute proof 
of their specific identity. 

On the other side of the question, if our supposed naturalist 
were to enquire whether the forms of man keep distinct like 
ordinary species, when mingled together in large numbers in the 
same country, he would immediately discover that this was by 
no means the ease. In Brazil he would behold an immense 
mongrel population of Negroes and Portuguese , in Chiloe, and 
other parts of South America, he would behold the whole popu- 
lation consisting of Indians and Spaniards blended in various 
degrees In many parts of the same continent he would meet 
with the most complex crosses between Negroes, Indians, and 
Europeans , and judging from the vegetable kingdom, such triple 
crosses afford the severest test of the mutual fertility of the 
parent-forms In one island of the Pacifio he would find a 
small population of mingled Polynesian and English blood , and 
in the Fiji Archipelago a population of Polynesian and Negritos 

15 Variation of Animals,* success and eneigy of the Paiilistaa 

&c , vnl. ii p. 92 132 Brazil, who are a much ciossed 

M de Quatiefi^es has 2 ;i”'en race of Poituguese ami Indians^ with 
(* Anthropolog Heview,' Jan. iShe, a mixtuie of the hlood of otnei 
p. 22) an interc'-ting account of the raccs^. 
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crossed in all degrees Slany analogous cases could be be adaed ; 
for instance, in Africa. Hence the races of man are not suf- 
ficiently distinct to inhabit the same country without fusion ; 
and the absence of fusion affords the usual and best test or 
specific distinctness. 

Our naturalist would likewise be much disturbed as soon as 
he perceived that the distinctive characters of all the races weio 
highly variable. This fact strikes every one on first beholding 
the negro slaves in Brazil, who have been imported from all 
parts of Africa. The same remark holds good with the 
Polynesians, and with many other races. It may be doubted 
■uhether any character can be named which is distinctive of a 
race and is constant. Savages, even withm the limits of the 
same tnbe, are not nearly so umform in character, as has been 
often asserted. Hottentot women offer certain peculiarities, 
more strongly marked than those occurring in any other race, 
but these arc known not to be of constant occurrence In tJia 
several American tribes, colour and hairiness differ considerably; 
as does colour to a certain degree, and the shape of the featuios 
greatly, in the Negroes of Africa. The shape of the skull vanes 
much in some races and so it is with eveiy other character 
Now all naturalists have learnt by dearly-bought exp^irience, how 
rash it is to attempt to define species by the aid of mconstant 
characters 

But the most weighty of all the arguments agamst treating 
the races of man as distinct species, is that they graduate into 
each other, mdependently in many cases, as far as we can judge, 
of their having mtcrcrossed. Man has been studied moie 
carefully than any other animal, and yet there is the greatest 
possible diversity amongst capable judges whether he should be 
classed as a smgle species or race, or as two (Yirey), as three 
(Jacquinot), as four (Kant), five (Blumenbach), six (Buffon), 
seven (Hunter), eight (Agassiz), eleven (Pickering), fifteen 
(Bory 8t. Ymcent), sixteen (Besmouhns), twenty-two (Morton), 
sixty (Crawfurd), or as sixty-three, according to Burke This 
diversity of judgment does not prove that the races ought not 
to be ranked as species, but it shews that they graduate into each 

For instance with the abort- See a good disctission on this 

gmes of America and Anstialia subject in Waitz, ‘Intiodnct. tn 
Pi of. Husley feays (‘ Tiansact, Inter- Anthropology,’ Eng. translat I86d, 
nat. Congress of Fiehist. Arch’ pp 198-208, 227- I have taken 
1868, p. 105) that the skulls of some of the above statements from 
many South Geimans and Swiss are H Tuttle’s * Origin and Antiquity 
“ as shoit aad ."s broad as those of of Physical Man,’ Boston, 1866, v. 
“ thfe Turtais,” &C. 36. > > » 1 
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other, and that it is hardly possible to discorer clear distmctixe 
characters between them 

Every naturalist who has had the misforttine to undertake the 
description of a group of highly varying organisms, has en- 
countered cases (I speak after experience) precisely like that of 
man , and if of a cautions disposition, he will end by nmting all 
the forms which graduate mto each other, under a single 
species ; for he will say to himself that he has no right to give 
names to objects which he cannot define. Cases of this kind 
ocenr in the Order which includes man, namely m certain genera 
of monkeys; whilst in other genera, as in Cercopitheens, most of 
the species can be determined with certainty. In the American 
genus Cebus, the various forms are ranked by some naturalists 
as species, by others as mere geographical races. Ivow if 
numerous specimens of Cebus were collected from all parts of 
South America, and those forms which at present appear to be 
specifically distinct, were found to graduate mto each other by 
close steps, they would usually be ranked as mere varieties or 
races ; and this course has been followed by most naturalists 
with respect to the races of man. ISTevertheless, it must be 
confessed that there are forms, at least in the vegetable king- 
dom, which we cannot avoid naming as species, but which are 
connected together by numberless gradations, independently of 
intercrossing. 

Some natuialists have lately employed the term sub-species*' 
to designate forms which possess many of the characteristics of 
true species, but which hardly deserve so high a rank. Now if 
we reflect on the weighty arguments above given, for raising the 
races of man to the dignity of species, and the insuperable diffi- 
culties on the other side m definmg them, it seems that the term 
‘^sub-species” might here be used with propriety. But from 
long habit the term race ” will perhaps always be employed 
The choice of terms is only so far imiiortant in that it is desirable 
to use, as far as possible, the same terms for the same degrees of 
difference. Unfortunately this can rarely be done : for the larger 
genera generally include closely-alhed forms, which can be 
distinguished only with much difficulty, whilst the smaller 
genera within the same family mclude forms that are perfectly 
distinct ; yet all must be ranked equally as species. So again, 
species within the same large genus by no means resemble 
each other to the same degree : on the contrary, some of them 

Pi of. Kageli has carefully de- has made analogous remarks on 
5CTi*>ed several striking cases in his some intermediate foimi» m the 
* Botamsche !&Iittheilungen,* B. u- Compos tse of N America, 
s. 294— S69, Prof. Asa Gray 
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can generally be arranged in little groups round other species* 
ixke satellites round planets.®® 

The question whether mankind consists of one or severa 
species has of late years been much discussed by anthropologists, 
who axe divided into the two schools of monogenists and 
polygenists. Those who do not admit the prmciple of eyolution, 
must look at species as separate creations, or as in some manner 
as distinct entities ; and they must decide what forms of man they 
wull consider as species by the analogy of the method commonly 
pursued in ranking other organic beings as species. But it is a 
hopeless endeayour to decide this pomt, until some definition of 
the term ‘‘ species is generally accepted; and the definition 
must not include an indeterminate element such as an act of 
creation. TTe might as well attempt without any definition to 
decide whether a certain number of houses should be called a 
Tillage, town, or city. 'We have a practical illustiution of the 
difficulty in the never-ending doubts whether many closely-allied 
mammals, birds, insects, and plants, which represent each 
other respectiyely in North America and Europe, should bo 
ranked as species or geographical races , and the like holds true 
of the productions of many islands situated at some little distance 
from the nearest continent. 

Those naturalists, on the other hand, who admit the principle 
of eyolution, and this is now admitted by the majority of rising 
men, will feel no doubt that ail the races of man aie descended 
from a single primitiye stock , whether or not they may think 
fit to designate the races as distmct species, for the sake of ex- 
pressing their amount of difiference With our domestic 
animals the question whether the yarious races haye arisen from 
one or more species is somewhat different. Although it may be 
admitted that all the races, as well as all the natural species 
within the same genus, haye sprung from the same primitive 
stock, yet it is a fit subject for discussion, whether all the 
domestic races of the dog, for instance, have acquired theii 
present amount of difference since some one species was first 
domesticated h^^ man; or whether they owe some of then 
characters to mheritance from distinct species, which bad 
already been differentiated in a state of nature "With man no 
such question can arise, for he cannot be said to have been 
domesticated at any particular period. 

During an early stage in the divergence of the races of man 

70 ‘Origin of Siiec’es,' 5th edit. in the ‘ Fortnightly Her levi / 
r* p, 275* 

B&b Prof. Hurley to tins cfToct 
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fiom a common stock, the differences between the races and 
their number must have been small; conseqnentiy as far as 
their distinguishing characters are concerned, they then had less 
claim to rank as fbstinct species than the existing so-called raees- 
Nevertheless, so arbitrary is the term of species, that such early 
races would peihaps have been ranked by some naturabsts as 
distinct species, if their differences, although extremely slight, 
had been more constant than they are at present, and bad not 
graduated into each other. 

It is however possible, though far from probable, that the 
early progenitors of man might formerly have diverged much in 
character, until they became moie unlike each other than any 
now existing races; but that subsequently, as suggested by 
Yogt,— they converged in character. When man selects the off- 
spring of two distinct species for the same object, he sometimes 
induces a considerable amount of convergence, as far as general 
appearance is concerned This is the case, as shewn by Yon 
IS’athusius,^’' with the improved breeds of the pig, which are 
descended from two distinct species; and m a less maiked 
manner with the improved breeds of cattle. A great anatomist, 
Gi'atiolet, maintains that the anthropomorphous apes do not 
form a natural sub-group ; but that the orang is a highly 
developed gibbon or scmnopithecus, the chimpanzee a highly 
developed macacus, and the gorilla a highly developed mandiilJ 
If this conclusion, which rests almost exclusively on brain- 
characters, be admitted, we should have a case of convcigcncc 
at least m external characters, for the antliropomorphous apes 
are certainly more like each other in many points, than they are 
to other apes All analogical resemblances, as of a whale to a 
fish, may indeed be said to be cases of convergence; but this 
term lias never been applied to superficial and adaptive resem- 
blances. It would, however, be extremely lash to attribute to 
convergence close similarity of character in many points of 
structure amongst the modified descendants of widely distmct 
beings. The form of a crystal is determined solely by the mole- 
cular forces, and it is not surprising that dissimilar substances 
should sometimes assume the same form ; but with organic 
beings we should bear in mind that the form of each depends on 
an infimty of complex relations, namely on variations, due to 
causes far too intricate to be followed, — on the nature of the 
variations preserved, those depending on the physicial condi- 

22 t Lectures on Man/ Eng trans- sduchte, &:c , Schweinescliadel, 
hit. 1864, p 468 1864, s. 104. With le^^pect to- cattle, 

2® ‘Die Rncen de^ Schweines/ see M. de Quatrefages, *IJnit4 de 
5 4:6 ‘Vorstndien fur Ge- TEbpScc Huraame/ 1861, p. 119 
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tions. and still more on tho siirrormdiiig organisms wlticli com- 
pete With each, — and lastly, on iiilientance(m itself a fiuctnatmg 
eleniont) from mnnmerable progenitors, all of which have had 
their forms determined through equally complex iclations It 
appears incredible that the modified descendants of two organ * 
isms, if these differed from each other in a marked manner, 
should eTer afterwards conyerge so closely as to lead to a near 
approach to identity thi-oughout their whole organisation In 
tho case of the convergent races of pigs above referred to, evi- 
dence of their descent from two primitive stocks is, according to 
Ton Kathnsins, still plainly letained, m certain bones of their 
skulls If the races of man had descended, as is supposed by 
some naturalists, from two or more species, which differed from 
each other as much, or neaily as much, as does the oiang from 
tho gorilla, it can haidly be doubted that marked difierences m 
the structure of certain bones would still be discoverable in man 
as he now exists. 

Although the existing races of man differ m many respects, as 
in colour, hair, shape of skull, proportions of the body, <fec , yet 
if their whole structure be taken into consideration they are 
found to resemble each other closely in a multitude of pomts- 
jMany of these are of so unimportant or of so singular a nature, 
that it IS extremely improbable that they should have been inde- 
pendently acquired by aboriginally distinct species or races. 
The same remark holds good with equal or greater force with 
respect to the numerous points of mental similarity between the 
most distinct races of man. The American aborigmes, Negroes 
and Europeans are as different from each other in mind as any 
three races that can be named, yet I was incessantly struck, 
whilst living with the Fuegians on boai d the Beagle, wuth tho 
many little traits of chaiacter, shewing how similar their minds 
weie to ours; and so it was with a full-blooded negro with whom 
I happened once to be intimate 

He who will read Mr TyloFs and Sir J. Eubhock^’s interesting 
works can hardly fail to be deeply impressed with the close 
similarity between the men of all races in tastes, dispositions and 
habits. This is shewn by the pleasure which they all take in 
dancing, rude music, acting, pamtmg, tattooing, and otherwise 
decorating themselves , m their mutual comprehension of gesture- 
language, by the same expression in their features, and by the 
same inarticulate cries, when excited by the same emotionst. 
This similarity, or rather identity, is strikmg, when contrasted 

Tyler’s ‘ Early History of Man- language, sec p. 54. Lubbock’* 
kind/ 1866 ; with lespect to gestme- ‘ Prehistoric Times/ 2iid edit 1869* 
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■with the dififerent expressions and cries made by distinct species 
of monkeys. There is good eyidenee that the art of shootmg 
with bows and arrows has not been handed down from any 
common progenitor of mankind^ yet as Westropp and Nilsson 
have remarked/^ the stone ariow-heads, brought from the most 
distant parts of the world, and manufactured at the most remote 
periods, are almost identical , and this fact can only be accounted 
for by the various races havmg similar mventivo or mental* 
powers The same observation has been made by archaeologists 
with respect to certam widely-prevalent ornaments, such as zig- 
zags, , and with respect to various simple beliefs and cus- 
toms, such as the burying of the dead under megahthic struc- 
tures. I remember observing m South America,®’^ that there, as 
m so many other parts of the world, men have generally chosen 
the summits of lofty hills, to throw up piles of stones, either as 
a record of some remarkable event, or for burying their dead. 

Now when naturahsts observe a close agreement in numerous 
small details of habits, tastes, and dispositions between two or 
more domestic races, or between nearly-allied natural forms, 
they use this fact as an argument that they are descended from a 
common progenitor who was thus endowed , and consequently 
that all should be classed under the same species. The same 
argument may be applied with much force to the races of man. 

As it IS improbable that the numerous and unimportant points 
of resemblance between the seveial races of man in bodily struc- 
ture and mental faculties (I do not here refer to similar customs) 
should all have been mdependently acquired, they must have been 
inherited from progenitors who had these same characters. We 
thus gain some insight into the early state of man, before he had 
spread step by step over the face of the earth. The spreading 
of man to regions widely separated by the sea, no doubt, pre- 
ceded any great amount of divergence of character in the several 
races ; for otherwise we should sometimes meet with the same 
race m distmot continents , and this is never the case. Sir J. 
liubbock, after comparing the arts now practised by savages in 
all parts of the world, specifies those which man could not have 
known, when he first wandered from his origmal birth-place; 
for if once learnt they would never have been forgotten.^* He 


Analogous Forms of Im- 
plements,’ in ‘ Memoirs of Anthropo- 
log. Soc..’ by H. M. Westropp * The 
Fi^mixive Inhabitants of Scandi- 
navia/ Eng. translat. edited by Sir 
J. Lubbock, 1868, p 104. 

Westropp, ‘ On Ciomlechs/ &e , 


‘Jotiinal of Ethnological Soc.* as 
given in ‘Scientihc Opinion,* June 
2nd, 1869, p. 3. 

* Journal of Researches : Vovage 
of the “ Beagle,” * p. 46. 

* Prehistoric Times,* 18o9, 

574 , 
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thus slia-ws that the spear, wh3ch is but a derelopHieiit of the 

knife-pomt, and the club, wliich is but a long hammer, are the 
** only things left.” He admits, however, that the art of making 
fire probably had been already discovered, for it is common to 
all the races now existing, and was known to the ancient cave- 
inhabitants of Europe. Perhaps the art of making rude canoes 
or rafts was likewise known; but as man existed at a remote 
epoch, when the land in many places stood at a very different 
level to what it does now, he would have been able, without the 
aid of canoes, to have sxiread widely. Sir J. Lubbock farther 
remarks how improbable it is that our earliest ancestors could 
have counted as high as ten, considering that so many races 
^^now m existence cannot get beyond four.” Nevertheless, at 
this early period, the intellectual and social faculties of man 
could hardly have been inferior in any extreme degree to those 
possessed at present by the lowest savages ; otherwise primeval 
man could not have been so eminently successful in the struggle 
for life, as proved by his early and wide diffusion. 

Prom the fundamental differences between certain languages, 
some philologists have inferred that when man fiist became 
widely difiused, be was not a speaking animal , but it may be 
suspected that languages, far less perfect than any now spoken, 
aided by gestures, might have been used, and yet have left no 
traces on subsequent and moi e highly-developed tongues. "With- 
otit the use of some language, however imperfect, it appears 
doubtful whether man's intellect could have risen to the 
standard implied by his dominant position at an early period. 

Whetlier primeval man, when he possessed but few arts, and 
those of the rudest kind, and w'hen his power of language was 
extremely imperfect, would have deserved to be called man, must 
depend on the defnition winch we employ. In a senes of forms 
graduating insensibly from some ape-iike creature to man as he 
now exists, it would be impossible to fix on any definite point when 
the term ‘"man ” ought to be used. But this is a matter of very 
little importance. So again, it is almost a matter of indifference 
whether the so-called races of man are thus designated, or aie 
ranked as species or sub-species ; but the latter term appears the 
more appropriate. Finally, we may conclude that when the 
principle of evolution is generally accepted, as it surely will be 
liefore long, the dispute between the monogenists and the poly- 
genists will die a silent and unobserved death. 

One other question ought not to be passed over without notice, 
namely, whether, as is sometimes assumed, each sub-species or 
race of man has sprung from a single pair of progenitors. With 
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onr domestic animals a neTV' race can readily be formed by care- 
fully matching the varying offspring from a single pair, or even 
from a single mdividual possessing some new character; but 
most of our races have been formed, not intentionally from a 
selected pair, but unconsciously by the preservation of many in- 
dividuals which have varied, however slightly, in some useful or 
desired manner If in one country stronger and heavier horses, 
and in another country lighter and fleeter ones, were habitually 
preferred, we may feel sure that two distinct sub-breeds would 
be produced m the course of time, without any one pair having 
been separated and bred from, in either country. Many races 
have been thus formed, and their manner of formation is closely 
analogous to that of natural species We know, also, that the 
horses taken to the Falkland Islands have, during successive 
generations, become smaller and weaker, whilst those which have 
run wild on the Pampas have acquired larger and coarser heads ; 
and such changes are manifestly due, not to any one pair, but to 
all the individuals having been subjected to the same conditions, 
aided, perhaps, by the principle of reversion. The new sub- 
breeds in such cases are not descended from any single pair, but 
from many individuals which have varied in different degrees, 
but in the same general manner ; and we may conclude that the 
races of man have been similarly produced, the modifications 
being either the direct result of exposure to different conditions, 
or the indirect result of some form of selection. But to this 
latter subject we shall presently return. 

On the Extinction of the Itaces of Man , — The partial or complete 
extinction of many races and sub-races of man is historically 
known. Humboldt saw m South America a parrot which was 
the sole living creature that could speak a word of the language 
of a lost tribe Ancient monuments and stone implements 
found in all parts of the world, about which no tradition has been 
preserved by the present inhabitants, indicate much extinction. 
Some small and broken tribes, remnants of former races, still 
survive in isolated and generally mountainous districts. In 
Europe the ancient races were all, accordmg to Bchaaffhausen,®® 
lower in the scale than the rudest living savages they must 
therefore have diffeied, to a certain extent, from any existing 
race. The remains described by Professor Broca fiom Les Eyi?:ies, 
though they unfortunately appear to have belonged to a single 
family, indicate a race with a most singular combmation of low 
or sinuous, and of high characteristics. This race is ^"'entirely 


s® Translation in = Anthxjpological Review, Oct. 1868, p. 43; 
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•• different from any other^ ancient or modern, that we haTe ever 

heard It differed, therefore, from the quaternary race of 

the caverns of Belgium. 

Man can. long resist conditions which appear extremely un~ 
favourable for his existence He has long lived in the extreme 
regions of the North, with no wood for his canoes or implements, 
and with only blubber as fuel, and melted snow as drink. In 
the southern extremity of America the Puegians survive with- 
out the protection of clothes, or of any bmldmg woithy 40 be 
called a hovel. In South Africa the aborigines wander of'er and 
plams, where dangerous beasts abound. Man can withstand the 
deadly influence of the Terai at the foot of the Himalaya, and 
the pestilential shores of tropical Africa. 

Extinction follows chiefly from the competition of tribe with 
tribe, and race witli race. Yarious checks are always in action, 
serving to keep down the numbers of each savage tribe, — such 
as periodical famines, nomadic habits and the consequent deaths 
of infants, -prolonged . suckling, wars, accidents, sickness, licen- 
tiousness, the steaimg of women, infanticide, and especially 
lessened fertility If any one of these checks increases in power, 
even slightly, the tribe thus affected tends to decrease , and 
when of two adjoining tribes one becomes less numerous and less 
powerful than the other, the contest is soon settled by war, 
slaughter, cannibalism, slavery, and absorption. Even when a 
weaker tribe is not thus abruptly swept away, if it once begms 
to decrease, it generally goes on dcci easing until it becomes 
extinct.^® 

When civilised nations come into contact with barbarians the 
struggle is short, except where a deadly climate gives its aid to 
the native race. Of the causes which lead to the victory of 
civilised nations, some are plain and simple, others complex and 
obscure. We can see that the cultivation of the land will 
be fatal in many ways to savages, for they cannot, or will not, 
change their habits New diseases and vices have in some cases 
prov^ highly destructive ; and it appears that a new disease 
often causes much death, until those who are most susceptible 
to its destructive influence are gradually weeded out and so it 
may be with the evil effects from spirituous liquors, as well as 
with the unconquerably strong taste for them shewn by so many 

so « Transact. Internal. Congress teiben der Natnrvolker/ 1868, s. 82. 
jf Prehistoric Arch/ 1868, pp 172- Gerland (ibid s 12) gives tacts 

175. See also Brcca (translation) m support of this statement 
m ‘ Anthropological Beview/ Oct, See remaiks to this effect in 

1868, p 410* Sir H. Holland's ^ Medical Kotes and 

I)i. Oerlan^ * Uefoei das Anss- Reflections/ 1839, p, 390. 
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ravages. It further appears^ mysterious as is the fact that" 
tli 0 _ first meeting of distinct and sepaiated people generates 
disease.^^ Mr. Sproat, who 1 x 1 Vancouver Ivsiand closely attendcxi 
to the subiect of extinction, believed that changed habits of life, 
consequent on the advent of Europeans, induces much ill health* 
lie lays, also, great stress on the appaientiy tiifiing cause that 
the natives become “ bewildered and dull by the new life around 
“ them; they k>se the motives for exeition, and get no ones 

m thei:^ 

The grade of their civilisation seems to be a most important 
element in the success of competing nations. A few centuries 
ago Eiuope feared the inroads of Eastern barbarians ; now any 
such fear would be ridiculous. It is a more curious fact, as 
Mr. Bagehot has remarked, that savages did not formerly waste 
away before the classical nations, as they now do before modern 
civilised nations ; had they done so, the old morahsts would 
have mused over the event; hut there is no lament m any writer 
of that period over the perishing barbarians.^® The most po- 
tent of ail the causes of extinction, appears in many cases to be 
lessened fertility and ill-health, especially amongst the children, 
arising from changed conditions of life, notwithstanding that the 
new conditions may not be injurious in themselves. I am much 
indebted to Jllr. H, H. Howorth for having called my attention to 
this subject, and for having given me mformation respecting it. 
I have collected the following cases. 

When Tasmania was first colonised the natives were roughly 
estimated by some at 7000 and by others at 20,000 Their 
number Tvas soon greatly leduced, chiefly by fighting with the 
Enghsh and with each other After the famous hunt by all the 
colonists, when the remaining natives delivered themselves up 
to the government, they consisted only of 120 individuals/’’’ 
who were in 1832 transported to Flinders feland. This island, 
situated between Tasmania and Australia, is forty miles long, 
and from twelve to eighteen miles broad it seems healthy, 
and the natives were well treated. Nevertheless, they suffcicd 
greatly in health. In 1831 they consisted (Bonwick, p 250) of 
foity-seven adult males, forty-eight adult females, and sixteen 
children, or in all of 111 souls. In 1835 only one hundred were left. 

I have collected (‘Journal of Savage Life/ 1868, p. 284. 
Researches, Voyage of the “Beagle,’^’ Bagehot, ^ Physics and Poh- 

P 46o) a good many cases bearxiig tics,’ * Fortnightly Keview,’ Apiil 
on this subject; see also Geiiand, 1 , 1868, p 455 

ibid s 8 Poeppig speaks of the All the statements here given 

hi eath of civilisation as poisonous are taken from * The last of tn 
** to savages/’ Tasmanians,’ by J. Bonwick, 1870. 

Sproat, ^Scenes and Studies ol 
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A.S they continued rapidly to decrease, and as they themselTea 
thoTight that they should not perish so quickly elsewhere, they were 
removed in 1847 to Oyster Cove in the southern part of Tasmania 
They then consisted (Dec. 20th, 1847) of looiteAn men, twenty - 
two women and ten children.^ But the change of site did no good. 
Disease and death still pursued them, and in 1864 one man (who 
died in 1869), and three elderly women alone snrYived. The 
infertility of the women is even a more remarkable fact than 
the liability of all to ill-health and death. At the time when 
only nine women were left at Oyster Cove, they told Mr. Bon wick 
(p. 886), that only two had ever homo children : and these two 
had together produced only three childi’en ^ 

With respect to the cause of this extraordinary state of thing‘s. 
Dr. Story remarks that death followed the attempts to civilise 
the natives. If left to themselves to roam as they were wont 
and undisturbed, they would have reared more children, and 
** there would have been less mortality Another careful 
observer of the natives, Mr Davis, remarks, “ The births have 
been few and the deaths numerous This may have been in a 
'' great measure owing to their change of living and food , but 
more so to their banishment trom the mainland of Van Diemcn\s 
^"Dand, and consequent depression of spirits” (Bon wick, pjp. 
388, 390). 

Similar facts have been observed in two widely different 
parts of Australia. The celebrated explorer, Mr. Gregory, told 
Mr- Bonwick, that in Queensland '^the want of reproduction 
''was being already felt with the blacks, even in the most 
" recently settled parts, and that decay would set in ” Of 
thirteen aborigines from Shark's Bay who visited Murchison 
River, twelve died of consumption within three months ' 

The decrease of the Maorjes of New Zealand has been carefully 
investigated by Mr. Benton, in an admirable Report, from which 
all the following statements, with one exception, are taken.^*^ 
The decrease in number since 1830 is admitted by every one, 
including the natives themselves, and is still steadily progress- 
ing Although it has hitherto been found impossible to take an 
actual census of the natives, their niimbeis were carefully 
estimated by residents in many districts. The result seems 
trustworthy, and shows that during the fourteen years, previous 

Tafs IS tlie statement of the 1870, p. 90; and the ^Last of the 
Govcinoi of Tasmania, Sir W. Dem- Tasmanians,’ 1870, p 386 
son, ^ Vaiieties of Vice-Regal Life/ 'Observations on the Ahoriginal 

1870, ^voL 1. p. 67. Inhabitants of !tTew Jiealaml,’ pub* 

^' 03 . these case«, see Bonwick’s hshed by the Government, 1859. 
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to 1858, tlie decrease was 19.42 per cent. Some of the tribes, 
thns carefully csammed, lived above a hundred miles apart, 
some on the coast, some inland ; and their means of siibsistenct) 
and habits differed to a certain extent (p. 28) The total 
number in 1858 was believed to be 63,700, and in 1872, after a 
second interval of fourteen years, another census was taken, 
and the number is given as only 36,359, shewing a decrease ot 
32 29 per cent. ^ Mr Fenton, after shewing in detail the in- 
sufficiency of the various causes, usually assigned in explana- 
tion of this extraordin ary decrease, such as new diseases, the 
profligacy of the women, drunkenness, wars, &c., concludes on 
weighty grounds that it depends cbiehy on the unproductiveness 
of the women, and on the extraordinaiy mortality of the young 
children (pp. 31, 34) In proof of this he shews (p 33) that in 
1844 there was one non-adult for evciy 2 57 adults, whereas in 
1858 there was only one non-adult lor every 3 27 adults. The 
mortahty of the adults is also great. He adduces as a further 
cause of the decrease the inequality of the sexes ; for fewer females 
are born than males. To this latter point, depending perhaps 
on a widely distinct cause, I shall return in a future chapter. 
Mr. Fenton contrasts with astomshment the decrease in New 
Zealand with the increase in Ireland , countries not very dis- 
similar in climate, and whoie the inhabitants now follow nearly 
similar habits. The Maories themselves (p 35) attribute their 
decadence, m some measure, to the introduction of new food 
and clothing, and the attendant change of habits,” and it will 
be seen, when we consider the influence of changed conditions 
on fertihty, that they are probably light The diminution began 
between the years 1830 and 1840 ; and Mr. Fenton shews (p. 40) 
that about 1830, the art of manufacturing putrid corn (maize), 
by long steeping in water, was discovered and largely practised ; 
and this proves that a change of habits was beginning amongst 
the natives, even when New Zealand v as only thinly inhabited 
by Europeans. When I visited the Bay of Islands in 1835, 
the dress and food of the inhabitants had already been much 
modifled: they raised potatoes, maize, and olher agricultural 
produce, and exchanged them for English manufactured goods 
and tobacco. 

It is evident from many statements in the hfo of Bishop 
Patteson,**^ that the Melanesians ot the New Hebiidos and 
neighbouring archipelagoes, suffered to an extraordinary degree 
in health, and perished in large numbers, when they were 

Zealand/ by Alex Ken- C M Tounge, 1874; see more 
nedy, 1873, p 47 especially voj. u p. 530 

*■ Life of J. C Patteson,' by 
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removed to New Zealand, Norfolk Island, and other salubriona 
places, in order to be educated as missionaries. 

The decrease of the native population of the Sandwich Islands 
is as notorious as that of New Zealand. It has been roughly 
estimated by those best capable of judging, that when Cook 
discovered the Islands in 1779, the population amounted to 
about 300,000. According to a loose census m 1823, the 
numbers then were 142,050. In 1832, and at several subsequent 
periods, an accurate census was ofGicially taken, but I have 
been able to obtain only the following returns : 


Year, 

Hath e POFtrLATioN 

(Except dunug 1832 
and 1836, when the 
few foreigners in the 
islands w ere included) 

1832 

130,313s 

1S36 ^ 

108,579| 

1853 

71,019| 

iseo 

67,084| 

1866 

58, 785| 

1872 

51,531-^ 


Annual rate of decrease 
per cent , assuming it 
to have been uniform be- 
tween the Miccessive cen- 
suses , these censuses be- 
ing taken at irregular 
lutervaK. 


4-46 
2 “47 
0‘81 
2*18 


2-17 


We here see that m the interval of forty years, between 1832 and 
1872, the population has decreased no less than sixty-eight per 
cent ' This has been attributed by most writers to the profligacy 
of the women, to former bloody wars, and to the severe labour 
imposed on conquered tribes and to newly introduced diseases, 
which have been on several occasions extremely destructive No 
doubt these and other such causes have been highly efBcient, 
and may account for the extraordinary rate of decrease between 
the years 1832 and 1836 ; but the most potent of all the causes 
seems to be lessened fertility. According to Dr. Bnschenberger 
of the U.S. Navy, who visited these islands between 1835 and 
1837, in one district of Hawaii, only twenty-five men out of 1134:, 
and in another district only ten out of 637, had a family with as 
many as three children. Of eighty married women, only thii ty- 
nine had ever borne children ; and " the official report gives an 
"average of half a child to each married couple m the whole 
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“ island/^ This is almost exactly the same average as with the 
Tasmanians at Oyster Cove Jarves, who published his History 
in 1843, says that families who have three children are freed from 
all taxes , those having more, are rewarded by gifts of land and 
other encoTiragements " This unparalleled enactment by the 
government well shews how infertile the race had become. The 
Kev, A, Bishop stated m the Hawanan ^ Spectator^ in 1839, that a 
large proportion of the children die at early ages, and Bishop 
Staley informs me that this is still the ease, jnst as in New 
Zealand This has been attributed to the neglect of the children 
by the women, but it is probably in large part due to innate weak- 
ness of constitution in the children, in relation to the lessened 
fertility of their parents. There is, moreover, a further resem- 
blance to the case of New Zealand, m the fact that there is a 
large excess of male over female births : the census of 1872 
gives 31,650 males to 25,247 females of all ages, that is 125*36 
males for every 100 females; whereas in all civihsed countries 
the females exceed the males. No doubt the proj3Ligacy of the 
women may in part account for their small fertility ; but thoir 
changed habits of life is a much more probable cause, and which 
will at the same time account for the increased mortality, 
especially of the children. The islands were visited by Cook in 
1779, by Tancouver m 1794, and often subsequently by whalers. 
In 1819 missionaries arrived, and found that idolatry had been 
already abolished, and other changes effected by the king. After 
this period there was a rapid change m almost all the habits of 
life of the natives, and they soon became the most civilised of 
“ the Pacihc Islanders,” One of my informants, Mr Coan, who 
was born on the islands, remarks that the natives have undergone 
a greater change m their habits of life in the course of fifty years 
than Enghshman during a thousand years. Erom information 
received from Bishop Staley, it does not appear that the 
poorer classes have ever much changed their diet, although 
many new kinds of fruit have been introduced, and the sugar- 
cane IS m universal use. Owing, however, to their passion for 
Imitating Europeans, they altered their manner of dressing at 
an early period, and the use of alcoholic drinks became very 
general. Although these changes appear inconsiderable, I can 
well believe, from what is known with respect to animals, that 
they might suffice to lessen the fertihty of the natives.^® 

The foregoing statements are Islands/ 1851, p 277, Kuschen- 
taken chiefly from the following beiger is quoted by Bon wick, ‘Last 
woiks ‘Jarves’ Histoiy of the of the Tasmanians/ 1870, p. 378. 
Hawaiian Islands/ 1843, p. 400—407 Bishop is quoted by Sir E Belcner, 
Gheevei, ‘Life m the Sandwich ‘Voyage Round the Woild/ 1843| 
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Lastly, IMr. Macnamara states that the low and degraded 
iniiabitants of the Andaman Islands, on the eastern side of the 
Gulf of Bengal, are ‘^enunently susceptible to any change of 

climate : in fact, take them away fi*oai their island homes, and 

they are almost ceitain to die, and that independently of diet 
“ or extraneous influences/^ He further states that the inhabit- 
ants of the Talley of Nepal, which is extremely hot in summer, 
and also the Tarious hill-tribes of India, suffer from dysentery 
and fever when on the plams ; and they die if they attempt to 
pass the whole year there. 

We thus see that many of the wilder races of man are apt to 
snJSer much in health when subjected to changed conditions 
or habits of hfe, and not exclusively from being transported to 
a new climate Mere alterations in habits, which do not appear 
injurious m themselves, seem to have this same effect ; and in 
several cases the children are particularly liable to suffer. It 
has often been said, as Mr. Macnamara remarks, that man can 
resist with impumty the greatest diversities of climate and other 
changes; hut this is true only of the civilised races Man in 
Ms wild condition seems to be m this respect almost as sus- 
ceptible as Ms nearest allies, the anthropoid apes, which have 
never yet survived long, when removed from their native 
country. 

Lessened fertihty from changed conditions, as m the case of the 
Tasmanians, Maories, Sandwich Islanders, and apparently the 
Aiistrahans, is still more interesting than their hability to 
ill-health and death; for even a slight degree of infertihty, 
combmed with those other causes which tend to check the 
increase of every population, would sooner or later lead to 
extinction. The diminution of fertihty may be explained in 
some cases by the profligacy of the w^omen (as until lately with 
the TaMtians), but hlr. Fenton has shewn that this explanation 
by no means sufElces with the New Zealanders, nor does it with 
the Tasmanians. 

In the paper above quoted, Mr. Macnamara gives reasons for 
believing that the inhabitants of districts subject to malaria are 
apt to bo sterile; but this cannot apply m several of the above 
cases. Some writers have suggested that the aborigines of 
islands have suffered in fertility and health from long continued 

vol. 1 , p 272. I owQ the census of of the above-named woiks, I have 
the several yeais to the kindness of omitted the census foi 1850, as X 
Ml. Cocin, at the leqnest of Dr You- have seen two widely different num- 
mans of New York ; and in most beis given 

cases X have compaiea the Youmans < The Indian Medical Gazette, 

figures with those given in several Nov 1, 1871, p 240. 
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inter-breeding ; but m tbo above eases infertility has coincided 
too closely with the arrival of Huropeans for us to admit this 
explanation. Nor have we at present any reason to beheve 
that man is highly sensitive to the evil effects of inter-breeding, 
especially in areas so large as New Zealand, and the Sandwich 
archipelago with its diversified stations On the contrary, it is 
known that the present inhabitants of Norfolk Island are nearly 
ail cousins or near relations, as are the Todas in India, and the 
inhabitants of some of the Western Islands of Scotland; and 
yet they seem not to have suffered in fertihty/^ 

A much more probable view is suggested by the analogy of 
the lower animals. The reproductive system can he shewn to be 
susceptible to an extraordinary degree (though why we know 
not) to changed conditions of hfe ; and this susceptibility lea<is 
both to beneficial and to evil results. A large collection of facts 
on this subject is given in chap. xvin. of vol 11. of my ^ Yariation 
of Animals and Plants under Domestication,^ I can here give only 
the briefest abstract , and every one interested in the subject 
may consult the above work. Yery slight changes increase the 
health, vigour and fertihty of most or all organic beings, 
whilst other changes are known to render a large number of 
animals sterile. One of the most famihar cases, is that of tamed 
elephants not bi’eeding m India, though they often breed in 
Ava, where the females are allowed to roam about the forests to 
some extent, and are thus placed under more natural conditions. 
The case of various American monkeys, both sexes of which 
have been kept for many years together m their own countries, 
and yet have very rarely or never bred, is a more apposite in- 
stance, because of their relationslup to man. It is remarkable 
how shght a change m the conditions often induces sterihty in a 
wild animal when captured ; and this is the more strange as all 
our domesticated animals have become more fertile than they 
were in a state of nature, and some of them can resist the 
most unnatural conditions with undimimshed fertihty.'^® Certam 
groups of animals are much more liable than others to be 
affected by captivity , and generally all the species of the same 
group are afiected in the same manner. But sometimes a smgle 
species in a group is rendered sterile, whilst the others are not 
foo ; on the other hand, a single species may retain its fertihty 

On the close lelation^hip of the Scofl-ind, Dr. ^ditchell, ‘Edinhmgh 
Isorfoih Ifclaudors, see Sir \V. Dem- Medical JouiuaV March to Jxine, 
son, * Varieties of Vice-Begal Life,* 1865- 

vol, 1 . 1870, p 410. For the Todas, For the evidence on fins heaA 

Col Marshall's work, 1873, p. see * Variation of Animals * 

110. For the Westein Islands cf vol. 11 . p. 111. 
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wMIst most of the others fail to breed. The males and females 
of some species w hen confined, or when allowed to live almost, 
but not quite free, in their native country, never unite ; others 
thus circumstanced frequently unite but never produce offspring ; 
others again produce some offspring, but fewer than m a state 
of nature ; and as bearing on the above cases of man, it is 
important to remark that the young are apt to bo weak and 
sickly^ or malformed, and to perish at an early age. 

Seeing how general is this law of the susceptibility of the 
reproductive system to changed conditions of life, and that it 
holds good with our nearest allies, the Quadrumana, I can 
hardly doubt that it applies to man m his primeval state. Hence 
if savages of any race are mduced suddenly to change their 
habits of life, they become more or less sterile, and their young 
offspring suffer m health, in the same manner and from the same 
cause, as do the elejihant and hunting-leopard in India, many 
monkeys m America, and a host of animals of all kmds, on removal 
from their natural conditions 

We can see why it is that aborigmes, who have long inha- 
bited islands, and who must have been long exposed to nearly 
uniform conditions, should be specially affected by any change 
in their habits, as seems to he the case Civilised races can 
certainly resist changes of all kmds far better than savages, 
and in this respect they resemble domesticated animals, for 
though the lattei sometimes suffer m health (for instance 
European dogs m India), yet they are rarely rendered sterile, 
though a few such instances have been recorded.^'^ The 
immunity of civihsed races and domesticated animals is 
probably due to their having been subjected to a greater extent, 
and therefore having grown somewhat more accustomed, to 
diversified or varying conditions, than the majority of wild 
animals; and to their having formerly immigrated or been 
ramed from country to country, and to different famihes or 
sub-races having inter-crossed. It appears that a cross with 
civilised races at once gives to an aboriginal race an immunity 
from the evil consequences of changed conditions. Thus the 
crossed offspring from the Tahitians and Enghsh, when settled 
in Pitcairn Island, mcreased so rapidly that the island was soon 
overstocked, and in June 1856 they were removed to Noifolk 
Island They then consisted of 60 married persons and 134: 
childiun, malang a total of 194. Here they Hkewise in- 
ereasod so rapidly, that although sixteen of them returned to Pit- 
cairn Island ml859, they numbered m January 1868, 300 souls; 


*TaiiatiorL of Ammais/ toI, lu, p 
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the males and ft males hemg m exactly equal numbers. "What a 
contrast does this case present with that of the Tasmanians; 
the Korfolk Islanders increased m only twelve and a half >ears 
from 194: to 300, whereas the Tasmanians decreased during 
fifteen years from 120 to 46, of which latter number only ten 
were children.^* 

So again in the interval between the census of 1866 and 1872 
the natives of foil blood in the Sandwich Islands decreased by 
8081, whilst the half-castes, who are belie to bo healthier, in- 
creased by 847 ; but I do not know whether the latter number 
includes the offspring from the half-castes, or only the half-castes 
of the first generation. 

The cases which I have here given aU relate to aborigines, 
who have been subjected to new conditions as the result of the 
immigration of civihsed men. But stenhty and ill-health would 
probably follow, if savages were compelled by any cause, such 
as the inroad of a conquering tribe, to desert their homes and 
to change their habits. It is an interestmg circumstance that 
the chief check to wild animals becommg domesticated, which 
implies the power of their breeding freely when first captured, 
and one chief check to wild men, when brought into contact 
with civihsation, surviving to form a civilised race, is the same, 
namely, sterility from changed conditions of hfe. 

Finally, although the gradual decrease and ultimate extmction 
of the races of man is a highly complex problem, depending on 
many causes which differ in different places and at different 
times, it IS the same problem as that presented by the extinc- 
tion of one of the higher animals — of the fossil horse, for in- 
stance, which disappeared from South America, soon afterwards 
to bo replaced, within the same districts, by countless troops 
of the Spanish horse. The New Zealander seems conscious of 
this parallelism, for he compares his future fate with that of 
the native rat now almost exterminated by the Furopean rat. 
Though the difficulty is great to our imagmation, and really 
gieat, if we wish to asceitain the precise causes and their 
manner of action, it ought not to he so to our reason, as long as 
we keep steadily in mind that the mcrease of each species and 
each race is constantly checked m various ways ; so that if any 
new check, even a slight one, be superadded, the race will surely 
decrease in number; and decreasing numbers wiU sooner or 

These details are taken from May 29th, 1863- The following 
‘The Mutineers of the ‘‘Bounty,"' statements about the Sandwich Is- 
hy Lady Belcher, 1870; and trom Linders are from the ‘lloiichlm 
‘Pitcairn Island,' oidered to be Gazette,' and from Mr, Coaii. 
jpiznted by the House of Commons, 
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iater lead to extinction , tlio end, in moat cases, being promptlj 
determined by the inroads of conquering tribes 

On iLe Foimation of the Faces of Man — In some cases tlic 
crossing of distinct races lias led to the formation of a new race 
The singular fact that Europeans and Hindoos, who belong to 
the same Aryan stock, and speak a language fundamentally tlie 
same, differ widely in appearance, whilst Europeans differ but 
little from Jew^s, who belong to the Semitic stock, and speak 
qmte another language, has been aoccunted for by Broca/^ 
through certain Ar^an branches having been largely crossed 
by indigenous tribes during their wide diffusion. When two 
races in close contact cross, the first result is a heterogeneous 
mixture . thus Mr Hunter, in describing the Santali or lull-tribes 
of India, says that hundreds of imperceptible gradations may be 
traced “ from the black, squat tribes of the mountains to the tall 
'' olive-coloured Biahman, with his intellectual brow, calm eyes, 
^'and high but nan ow liead/^ so that it is necessary in courts 
of justice to ask the witnesses whether they are Santalis or 
Hindoos.^ Whether a heterogeneous people, such as the inhabi- 
tants of some ot the Polynesian islands, formed by the crossing 
of two distinct races, with few or no pui’C members left, would 
ever become homogeneous, is not known from direct evidence. 
But as with our domesticated ammals, a cross-breed can certainly 
be fixed and made uniform by careful selection*^ m the course of 
a few generations, we may infer that the free intercrossing of a 
heterogeneous mixture during a long descent would supply the 
place of selection, and overcome any tendency to reversion ; so 
that the crossed race would ultimately become homogeneous, 
though it might not partake in an equal degree of the characters 
of the two jiarcnt-iaces. 

Of all the differences between the races of man, the colour of 
the slan is the most conspicuous and one of the best marked. It 
was formerly thought that differences of this kind could bo 
accounted for by long exposure to different climates, but 
Pallas first shewed that tins is not tenable, and he has since been 
followed by almost all anthropologists This view has been 
rejected chiefly because the distribution of the variously 
coloured laces, most of whom must have long inhabited their 

‘On Anthropology," tiansla- Pallas, ‘ Act, Acad. St. Petors- 

fcicn ‘Anthropolog Review,’ Jan hitig/ 1780, pait ii. p 69 He was 
1 868, 68 followed by Rudolphi, m his ‘ Bev* 

* The Annals of Rural Bengal,’ tiage zui Anthropologic," 1812. 

p. 134. An excellent summary of the evi- 

* The Vaiiation of Animals and dence is given by Godion, ‘ De 
Plants under Domestication," vol. u. I’Esp^ce," 1859, vol ii. p 246, &:c. 
p. 95 
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present homes, does not coincide TTitb corresponding differences 
of climate. Some little weight may be given to such cases as 
that of the Dutch families, who, as we hear on excellent author 
rity,*^ have not undergone the least change of colour after 
residing for three centuries in South Africa. An argument on 
the same side may likewise be drawn from the uniform appear- 
ance in various parts of the world of gipsies and Jews, though 
the uniformity of the latter has been somewhat exaggerated.^ 
A veiy damp or a very dry atmospliera has been supposed to be 
more influential in modifying the colour of the skin than mere 
heat , but as D’Orbigny in South America, and Divmgstone in 
Africa, arrived at diametrically opposite conclusions with respect 
to dampness and dryness, any conclusion on this head must be 
consideied as very doubtful 

Various facts, which I have given elsewhere, prove that the 
colour of the skin and hair is sometimes correlated m a surpris- 
ing manner with a complete immunity from the action of certain 
vegetable poisons, and from the attacks of certam parasites. 
Hence it occurred to me^ that negroes and other dark races 
might have acquired their dark tints by the daiker mdividuals 
escaping from the deadly influence of the miasma of their 
native countries, during a long series of generations 

I afterwards found that this same idea had long ago occurred 
to Dr. Wells It has long been known that negroes, and even 
mulattoes, aie almost completely exempt from the yellow-fever, 
so destructive in tiopical America They likewise escape to a 
large extent the fatal intermittent fevers, that prevail along at 
least 2600 miles of the shores of Africa, and which annually 
cause one-flfth of the white settlers to die, and another fifth to 
return home invalided.®^ This immunity in the negro seems to 
be paitly inherent, depending on some unknown pecuhanty of 
constitution, and partly the result of acclimatisation. Pouchet^® 


Sir Andiew Smith, as quoted 
hy Kuos, ‘ Races of Man ’ 1850, p. 
473. 

See Be Quatrefages on this 
head, * Revue des Cours Scienti- 
fiques,’ Oct. 17, 1868, p 731 

Livingstone’s ‘Tiavels and Re- 
searches in S Afiica,' 1857, pp. 
338, 329 B’Oibigny, as quoted by 
Go^lron, ‘ De rEbpfece,’ vol ii. p 
266 . 

** See a papei lead befoie the 
Royal Soc in 1813, and published 
m ms Es«^ays in 1818 I have given 
fux account of Dr. Wells’ views m 


the Histoiical Sketch (^p xvi ) to niy 
‘Origin of Species* Vaiious cases 
of colcur coil elated with constitu- 
tional peculiaiities aie given m my 
‘ Vaiiation of Animals under Do- 
mestication,’ vol 11 pp 227, 335. 

See, for instance, Nott and 
Gliddon, ‘ Types of Mankind/ p, 68. 

** Major Tiilloch, m a paper lead 
before the Statistical Society, Api d 
20th, 1840, and given in the ‘Athe- 
naeum/ 1840, p 353. 

‘The Plurality of the Human 
Race ’ (tianslat,), 1864, p, 60. 
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states that the negro regiments recruited near the Sotidan, and 
Dorrowed from the Viceroy of Egypt for the Mexican war, 
escaped the yellow-fever almost equally with the negroes origin- 
ally "brought from various parts of Africa and accustomed to the 
climate of the West Indies. That acclimatisation plays a part^ 
is shewn by the many cases in which negroes have become some- 
what liable to tropical fevers, after having resided for some time 
in a colder climate The nature of the climate under which the 
white races have long resided, likewise has some influence on 
them , for during the fearful epidemic of yellow-fever m 
Demerara during 1837, Dr. Blair found that the death-rate of the 
immigrants was proportional to the latitude of the country 
whence they had come. With the negro the immunity, as far as 
it is the result of aechmatisation, implies exposure during a 
prodigious length of time , for the aborigines of tropical America 
who have resided there from time immemorial, are not exempt 
from yellow fever, and the Bev. H. B Tristram states, that 
there are districts m Northern Africa which the native inhabit- 
ants are compelled annually to leave, though the negroes can 
remain with safety. 

That the immunity of the negro is in any degree correlated 
with the colour of his skin is a mere conjecture : it may be 
coirelated with some difference in his blood, nervous system, or 
other tissues Nevertheless, from the facts above alluded to, and 
from some connection apparently existing between complexion 
and a tendency to consumption, the conjectuie seemed to me 
not improbable Consequently I endeavoured, with but little 
success,®^ to ascertam how far it holds good. The late Dr. 


Quati efajres, * Unite de PEsp^jce 
Humame/ 18B1, p. 205 Waitz, 
* Introduct to Anthropology,' tians- 
lat vol, 1 . 1863, p 124. Living- 
stone gi'ves analogous cases in his 
‘ Tiaveis ' 

In the spring of 1862 I ob- 
tained p€i mission fiom the Directoi- 
Geneial of the Medical department 
of the Ajmy, to transmit to the 
surgeons of the various regiments 
on foreign seivice a blank table, 
with the following appended je- 
maiks, but I have received no re- 
turns ** As several well-marked 
** cases have been recorded with 
“ our domestic animals of a relation 
between the colour of the dermal 
" appendages and the constitution , 
end it be mg notoiions that theie 


“ IS some limited degiee of lehition 
“ between the coloui of the laces of 
man and the climate inhabited by 
them , the following investiga- 
tion seems woith consideiation 
Namely, whethei there is any le- 
icition in Euiopeans between the 
“ colour of their hair, and then 
“ liability to the diseases of tiopicai 
counti.es If the surgeons of the 
seveial regiments, when stationed 
m unhealthy tropical districts, 
would be so good as first to count, 
as a standard ot comparison, hovr 
‘‘ many men, m the foice whence 
"the sick are diawn, have daili 
“and iight-coloui ed hau, and haii 
“ of >iLtei mediate oi doubtful tints ; 
u if a Similar account wei*e 
“ keut by the same medical gentle^ 
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DanieD, wlia had long lived on the West Coast of Africa, told me 
that he did not beheve in any such relation. He was himself 
unusimlly fair, and had withstood the climate in a wonderful 
manner- When he first arrived as a boy on the coast, an old and 
experienced negro chief predicted ficom his appearance that this 
would prove the case. Dr. Nicholson, of Antigua, after having 
attended to this subject, writes to me that he does not think that 
dark-coloured Europeans escape the yellow-fever more than 
those that are light-coloured ]VIr. J. M. Harris altogether 
denies that Europeans with dark hair withstand a hot climate 
better than other men : on the contrary, experience has taught 
him in making a selection of men for service on the coast of 
Africa, to choose those with red hair®^ As far, therefore, as 
these shght indications go, there seems no foundation for the 
hypothesis, that blackness has resulted from the darker and 
darker individuals having survived better during long exposure 
to fever-generating miasma. 

Dr Sharpe remarks,^^ that a tropical sun, which hums and 
bhsters a white skin, does not injure a black one at all ; and, as 
he adds, this is not due to habit in the individual, for children 
only six or eight months old are often carried about naked, and 
are not affected. I have been assured by a medical man, that 
some years ago during each summer, but not during the wmter, 
his hands became marked with light brown patches, like. 


men, of all the men who suffered 
fxom malarious and yellow feveis, 
or fiom dysenteiy, it would soon 
‘‘ be appaient, aftex* some thousand 
cases had been tabulated, whether 
there exists any 1 elation between 
the colour of the haii* and consti- 
tutional liability to tiopicai djs- 
eases. Pei haps no such relation 
would be discovered, hut the in- 
vestigation is well woith makmg- 
In case any positive lesult weie 
obtained, it might be of some 
“ practical use in selecting men for 
any paiticulai service. Theoieti- 
cally the lesult would be of high 
mteiest, as indicating one means 
“ by which a lace of men inhabiting 
*’* from a 1 emote period an un- 
healthy tropical climate, might 
have become dai k-colom ed by 
the better preservation of dark- 
** haired or dai k-complexioned in- 
^ diTiduals during a long successron 


‘‘ of generations-’* 

* Anthropological Review,’ Jan. 
1866, p. XXI. Dr. Sharpe also says, 
with respect to India Q Man a Spe- 
cial Creation,’ 1873, p 118), that 
it has been noticed by some medi- 
cai officers that Europeans with 
light hair and florid complexions 
‘‘ suffer less from diseases of tropical 
“ countries than persons with dark 
“ hair and sallow complexions ; 
“ and, so far as I know, theie ap- 
“ peai to he good grounds for this 
remark.” On the other hand. 
Ml- Heddle, of Sieiia Leone “ who 
‘‘ has had more clerks killed under 
him than any other man,” by the 
climate of the West African Coast 
(W. Reade, ‘African Sketch Book,’ 
vol. 11 p. 522), holds a directly 
opposite view, as does Capt- Burtom 
‘ Man a Special Ormtion/ 1873 
P ^19- 
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althougli larger than frecldes, and that these patches were never 
affected by sixn-burnmg, whilst the white parts of his skm 
have on several occasions been much inflamed and blistered, 
With the lower animals there is, also, a constitutional difference 
in liability to the action of the sun between those paits of the 
shin clothed with white hair and other parts Whether the 
saving of the skin from being thus burnt is of sufficient impor- 
tance to account for a dark tint having been gradually acquired 
by man through natural selection, I am unable to judge. If li 
be so, we should have to assume that the natives of tropical 
America have lived there for a much shorter time than the 
negroes in Africa, or the Papuans m the southern parts of the 
Malay archipelago, just as the lighter-coloured Hindoos have 
resided m India for a shorter time than the darker aborigines of 
the central and southern parts of the pemnsula. 

Although with our present knowledge we cannot account for 
the differences of colour m the races of man, through any 
advantage thus gained, or from the direct action of climate ; yot 
we must not quite ignore the latter agency, for there is good 
reason to believe that some mb erited effect is thus produced 

We have seen in the second chapter that the conditions of life 
affect the development of the bodily frame in a direct manner, 
and that the effects are transmitted. Thus, as is generally 
admitted, the European settlers in the United States undergo a 
slight but extraordinarily rapid change of appearance. Their 
bodies and limbs become elongated, and I hear fiom Co/. 
Bernys that duinng the late war m the United States, good 
evidence was afforded of this fact by the ridiculous appearance 
presented by the German regiments, when dressed in ready-maae 
clothes manufactured for the American market, and which were 
much too long for the men in every way. There is, also, a con- 
siderable body of evidence shewing that in the Southern States 
the house-slaves of the third generation present a markedly 
different appearance from the field-slaves.®® 


** Variation of and 

JPlants tinder Domestication/ vol n. 
pp. 336, 337. 

See, for instance, Qnatiefages 
C Kevue des Coins Scientifiqiies,^ 
Oct 10, 1868, p. 724) on the effect*, 
of lesidence in Abyssinia and Arabia, 
othei analogous cases Dr. 
litdie C Der Mensch, seine Abstam- 
mnng,’ &c , 18b5, s 99) states, on 
the authoiity of Khanikof, that the 
^rei^ter numbei of German fainilicfr 


settled in Geoigia, have aequiied in 
the couise of two generations dariE 
hail and eyes. Mr. D Forbes m- 
lorms me that the Quichuas in the 
Andes vary gieatly in colour, at.- 
cordmg to the position of the valleys 
inhabited by them* 

Hailan, ‘Medical Researches,* 
p 532 Quatiefages (‘ IJmte de 
FEspfece Humaine,’ 1861, p 128) 
has collected much evidence on this 
head. 
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If, however, we look to the races of maa as distributed over 
the world, we nmst infer that their characteristic differences can- 
not be accounted for by the direct action of different conditions 
of life, even after exposure to them for an enormons period of 
time. The Esquimaus live exclusively on ammal food ; they are 
clothed in thick fur, and are exposed to intense cold and to 
prolonged darkness; yet they do not differ in any extreme 
degree from the inhabitants of Southern China, who hve entirely 
on vegetable food, and are exposed almost naked to a hot, glaring 
climate. The unclothed Fuegians hve on the marine produc- 
tions of their inhospitable shores; the Botocudos of Brazil 
wander about the hot forests of the interior and hve chiefly on 
vegetable productions ; yet these tribes resemble each other so 
closely that the Fuegians on board the Beagle were mistaken 
by some Brazilians for Botocudos. The Botocudos again, as 
well as the other inhabitants of tropical America, are wholly 
different from the Negroes who inhabit the opposite shores of 
the Atlantic, are exposed to a neg,rly similar climate, and follow 
nearly the same habits of Me. 

Nor can the differences between the races of man be accounted 
for by the inherited effects of the increased or decreased use of 
parts, except to a quite insignificant degree. Men who habitu- 
ally live in canoes, may have their legs somewhat stunted , 
those who inhabit lofty regions may have their chests enlarged ; 
and those who constantly use certain sense-organs may have the 
cavities in winch they are lodged somewhat mcreased in size, and 
their features consequently a little modified. With civilised 
nations, the reduced size of the jaws from lessened use — ^the 
habitual play of different muscles servmg to express different 
emotions — and the increased size of the brain from greater 
intellectual activity, have together produced a considerable 
effect on their general appearance when compared with 
savages ^ Increased bodily stature, without any corresponding 
increase in the size of the brain, may (judging from the pre- 
viously adduced case of rabbits), have given to some races an 
elongated skull of the dolichocephalic type. 

Lastly, the little-understood principle of correlated develop- 
ment has sometimes come into action, as m the case of great 
muscular development and strongly projecting supra-orbital 
ridges. The colour of the skin and hair are plainly correlated, as 
IS the texture of the hair with its colour in the Mandans of 
North America The colour also of the skm, and the odour 

See Frof. Schaaffhausea, trans- Mr Catlm states Amen- 

lat in * Anthropologjcai Be view/ can Indians/ Srd edit* 1842, vol. I, 
Oct, 1868, p. 42^- p 49) that m the whole tribe of 
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emitted "by it, are likewise in some manner connected. With the 
breeds of sheep the number of hairs within a given space and the 
number of the excretory pores are related.®® If we may judge 
from the analogy of our domesticated animals, many modifica- 
tions of structure in man probably come under this principle of 
correlated development. 

We have now seen that the external characteristic differences 
between the races of man cannot be accounted for in a satisfac- 
tory manner by the direct action of the conditions of life, nor by 
the effects of the continued use of parts, nor through the 
principle of correlation. We are therefore led to mciuiie 
whether slight individual differences, to which man is emi- 
nently liable, may not have been preserved and augmented 
during a long series of generations through natural selection. 
But here we are at once met by the objection that beneficial 
variations alone can be thus preserved , and as far as we are 
enabled to jndge, although always liable to err on this head, none 
of the differences between the races of man are of any direct or 
special service to him. The intellectual and moral or social 
faculties must of course be excepted from this remark. The great 
vanabihty of all the external differences between the races of man, 
likewise indicates that they cannot be of mnch importance , for 
if important, they would long ago have been either fixed and 
preserved, or ebminated. In this respect man resembles those 
forms, called by naturahsts protean or polymorphic, which have 
remained extremely variable, owing, as it seems, to such varia- 
tions being of an mdifferent nature, and to their having thus 
escaped the action of natural selection. 

We have thus far been baffled in all our attempts to account 
for the differences between the races of man , but there remains 
one important agency, namely Sexual Selection, which appears to 
have acted powerfully on man, as on many other animals. I do 
not intend to assert that sexual selection will account for all the 
differences between the races An unexplamed residuum is left, 
about which we can only say, in our ignorance, that as indivi- 
duals are contmually bom with, for instance, heads a little 
rounder or narrower, and with noses a little longer or shorter, 
such slight differences might become fixed and uniform, if the 

the Mandans, about one in ten or fine and soft. 

twelve of the members, of all ages On the odour of the skin, 

and both sexes, have blight silveij Godion, ‘ Sur TEspfece/ tom 11 . p 
giey which is hei editary 217- On the poies in the skin, 

Now this hail is as coarse and Di Wilckens, * JDie Aufgaben der 
barsh as that of a hoises mane, Landwiith Zootechmk,’ 186B, s. 7. 
arhilst the hair of other colouis is 
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TiBknown agencies which induced them were to act in a more 
constant manner, aided by long-continued mtercrossmg Such 
Tariations come under the provisional class, alluded to m our 
second chapter, which for the want of a better term are otten 
called spontaneous. Nor do I pretend that the effects of sexual 
selection can be indicated with scientific precision ; but it can be 
shewn that it would be an inexplicable fact if man had not been 
modified by this agency, which appears to have acted powerfuii;^ 
on innumerable animals. It can further be shewn that the 
differences between the races of man, as in colour, hairiness, 
form of features, &c , are of a kmd which might have been 
expected to come under the influence of sexual selection. But m 
order to treat this subject properly, I have found it necessary to 
pass the whole animal kingdom in review I have therefore 
devoted to it the Second Pait of this work At the close I shall 
return to man, and, after attemptmg to shew how far he has 
been modified thiough sexual selection, will give a brief summary 
of the chapters m this Birst Part 


Note on the Resemblances an2> Dutperences m the Strlctuke 
AND THE Development op the Brain in Man and Apes By 
Peofessob Hlxley, F R S 

The controveisy respectiug the natuie and the extent of tjhe diJSer- 
ences in the stiuctuie ot the brain in man and the ape», which arose 
bome fifteen years ago, has not yet come to an emi, though the subject 
matter of the dispute is, at present, totally dififeient from what it was 
formerly. It was originally asserted and re-asserted, with smgulai 
pertinacity, that the hi am ot all the apes, even the hisrhest, difleis rrom 
that of man, 111 the absence of such conspicuous btruetnres as the 
postenoi lobes of the cerebral hemitopheres, with the posterior cornu of 
the lateral ventiicle and the hf ppoea7npu8 mtnor, contained in those 
lobes, which are so obv lous in man. 

But the truth that the three structures in question are as well deve- 
loped in apes^ as in human brains, or even better ; and that it is charactei- 
ibtic of all the Przmates (if we exclude the Lemurs) to have these parts 
well developed, stands at present on as secure a basis as any proposition 
in comparative anatomy Moreover, it is admitted by eveiy one of the 
long series of anatomists who, of late years, have paid special attention to 
the arrangement of the complicated sulci and gyii which appear upon 
the surface of the cerebiul hemispheies in man and the higher ape'', 
that they are disposed after the veiy same pattern in him, a& m them 
Every piincipal gyrus and sulcus oi a chimpanzee's bram is clearly 
1 C pi evented in that of a man, so that the terminology which applies to 
the one answers for the other On thib point theie is no difference of 
opinion ‘Some years since, Piofessor Bischofi published a memoir on 
the cerebial convolutions of man and apes; and as the puipose of 
my learned colleague was certainly not to dimmish the value of the 

‘Die Grosshun-Wmdungen des lunger der E 

Akademie?* Bi x., X86S, 
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differences between apes and men in this respect, I am glad to make a 
citation from liim. 

“ That the^ apes, and especially the orang, chimpanzee and gorilla, 
“ come very close to man in their organisation, much nearer than to any 
“ other animal, is a well known fact, disputed by nobody Liooking at 
the matter from the point of view of organisation alone, no one probably 
would ever have disputed the view of Ijinnmus, that man should be 
“■ placed, merely as a peculiar species, at the head of the mammalia and or 
those apes Both shew, in all their organs, so close an affinity, that the 
most exact anatomical investigation is needed m order to demonstrate 
“ those differences which really exist. So it is with the brams The 
“ brains of man, the orang, the chimpanzee, the gorilla, m spite of all 
the important differences which they present, come very close to one 
another (1 c p. 101) 

There remains, then, nodispnte as to the resemblance in fundamental 
characters, between the ape s brain and man’s ; nor any as to the won- 
derfully close similarity between the chimpanzee, orang and man, in 
even the details of the arrangement of the gyri and sulci of the cerebral 
hemispheres. Nor, turning to the differences between the brains ot 
the highest apes and that of man, is there any serious question as to 
the nature and extent ot these differences. It is admitted that the man’s 
cerebral hemispheies are absolutely and relatively larger than those of 
the orang and chimpanzee , that his frontal lobes are less excavated by 
the upward protrusion of the roof of the orbits ; that his gyri and sulci 
are, as a rule, less symmetrically disposed, and present a greater number 
of secondary plications. And it is admitted that, as a rule, in man, the 
temporo-occipital or “external perpendicular” fissure, which is usually 
so strongly marked a feature of the ape’s brain is but faintly marked. 
But it is also clear, that none of these differences constitutes a shaip 
demarcation between the man’s and the ape’s brain In respect to the 
external perpendicular fissure of Gratiolet, in the human bram, for 
instance, Professor Turner remarks 

“ In some brains it appears simply as an indentation of the margin of 
“ the hemisphere, but, m others, it extends for some distance more or less 
“ transversely outwards. I saw it in the right hemisphere of a female 

* brain pass more than two inches outwards , and in another specimen, 

‘‘ also the right hemisphere, it proceeded for four-ten fhs ot anmeh oiit- 
*■* wards, and then extended downwards, as far as the lower margin of the 
“ outer surface of the hemisphere The imperfect definition of this fissure 
“ m the majority of human brains, as compared with its remarkable dis- 
“ tinctness m the bram of most Quadrumana, is owing to the presence, in 

the former, of certain superficial, well marked, secondary convolutions 
“ which bridge it over and connect the parietal with the occipital lobe. 
The closer the first of these bridging gyri lies to the longitudinal 

* fissure, the shorter is the external parieto-occipital fissure ” (1 o p 12 ) 
The obliteration of the external perpendicular fissure of Gratiolet^ 

therefore, is not a constant character of the human hrain. On the other 
hand, its full development is not a constant character of the higher 
ape’s bram. For,m the chimpanzee, the moie oi less extensive obhrera- 
tion of the external perpendicular sulcus by “ bridging convolutions,” on 
one side or the other, has been noted over and over again by Brol 


< Convolutions of the Hum^n Ceiebium Topovir- 

?86G, p. 1^, 
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jRollestnn, IMr Mai shall, M Bioea and Professor Turner. At the 
condusion ot a special paper on this subject the latter writes 

The three specimens of the brain of a chimpanzee just described, 
piove, that the generalisation ^ hich Gratiolet has attempterl to draw of 
the complete absence of the first connecting con%’olntion and the 
“ concealment of the second, as essentially characteristic features in the 
brain of this animal, is by no means universally applicable In only one 
specimen did the brain, in these particulars, follow the law which 
“ Giatiolet has expressed As regards the presence of the superior bndg- 
“ mg convolution, I am inclined to think that it has existed in one hemi- 
“ sphere, at least, m a majoiity of the brains of this animal which have, up 
to this time, been figured or described The superficial position of the 
second bridging convolution is evidently less fiequent, and has as yet, 
I belie\ e, only been seen m the brain (A) recorded m this communi- 
‘‘ cation The asymmetrical arrangement in the convolutions ot the 
•* two hemispheres, which pievious observeis have referred to m their 
d(‘Scriptions is also well illustrated m these speeimens ” (pp 8, 9.) 
Kven were the piesence of the temporo- occipital, or external per- 
pendicular, sule*us a mark of distinction between the higher apes and 
man, the value ot such a distinctive character would be lendered veiy 
doubttul by the structure of the bram m the Platyrhme apes In fac'd 
while the temporo-occipital is one of the most constant of sulci in 
the Catarhme, or Old World, apes, it is never very strongly developed 
in the New 'World apes ; it is absent in the smaller Platyrhini ; 
rudunentary in Ftthecta and more or less obliterated by bridging 
convolutions in Ateles. 

A character which is thus variable withm the limits of a single group 
can have no great taxonomic value. 

It IS further estabbshed, that the degree of asymmetry of the convolu- 
tion of the two sides in the human brain is subject to much individual 
variation ; and that, m those individuals of the Bushman race who have 
been examined, the gyri and sulci of the two hemispheres aie consider- 
ably less complicated and moie symmetrical than in the European 
brain, while, in some individuals ot the chimpanzee, their complexity 
and asymmetry become notable. This is partioulaily the case in the 
brain ot a young male chimpanzee figured by M. Broca. (‘L’oidre 
des Primates/ p. 165, fig 11.) 

Again, as respects the question of absolute size, it is cstablifahed that 
the ditterence between the largest and the smallest healthy human 
brain is greater than the diflerence between the smallest healthy 
human brain and the largest chimpanzee s or orang’s brain 

Moreover, there is one circumstance in which the oranges and chim- 
panzee’s brams resemble man’s, but m which they differ from the lower 
apes, and that is the presence ol two corpora candicantia — the 
CyrLomorpha having bnt one. 

In view of these facts I do not hesitate in this year 1874, to repeat 
and insist upon the proposition which I enunciated m 1863."*^ 

" So tar as cerebial structure goes, therefore, it is clear that man 


Notes more especially on the Flower ‘On the Anatomy of 

bridging convolutions in the Brain JPdhecia Mcmachus/ ^Pioceedings oi 
of the Chimpanzee, ‘ Proceedings of the Zoological Society/ 1862, 
th«5 Royal Society of Kdmburgh/ ‘ Man’s Place in Nature,* j) 102 
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*• less from the chimpnazee or the orang’, than these do even 

trom tlio monkeys, and cnat the diflEerence between the brain of the 
**■ chimpanzee and of man is almost insignificant, when compared with 
“ that between the chimpanzee brain and that of a Lemur ” 

lu the paper to which I have referred* Professor Pischofif does not 
deny the second part of this fotatement, but he first makes the irrelevant 
remark that it is not wonderful if the brains of an orang and a Lemur 
are very different , and secondly, goes on to assert that, If we succes-* 
** sively compare the brain of a man with that of an orang ; the brain of 
“ this with that of a chimpanzee , of this with that of a gorilla, and so 
“on of a Hylohates^ Senmoptthecus^ Oynocephalus, Cercopithea^y Macacus^ 
Cehus, Callithrix^ Lemur^ StertopB^ Jlapale^ we shall not meet with a 
“ greater, or even as great a, break in the degree of development of the 
convolutions, as we find between the brain of a man and that of an 
“ orang or chimpanzee 

To which 1 reply, firstly, that whether this assertion be true 
or false, it has nothing whatever to do with the proposition enunciated 
in tin’s Place m Nature,’ whnh refers not to the development of the 
convolutions alone, but to the structure of the whole brain If Piofessor 
Hisehoff had taken the trouble to refer top 96 of the work he criticises, 
in fact, he would have found the following passage. And it is a 
remarkable circumstanoe that though, so far as our present know- 
ledge extends, there ts one true structural break in the senes of forms 
“of Simian brains, this hiatus does not he between man and the 
“ manlike apes, but bet'ween the lower and the lowest Simians, or m 
“other words, between the Old and New World apes and monkeys and 
“ the Lemurs Every Lemur which has yet been examined, in fact, 
“ has its ceiebellum partially visible from above , and its posterior lobe, 

“ with the contained posterior cornu and hippocampus mmor, moie or 
“ less rudimentary. Every marmoset, American monkey. Old World 
“ monkey, baboon, or manlike ape, on the conti ary, has ils cerebellum 
cntiitdy hidden, posteriorly, by the ceiebral lobes, and po&sesses a 
“ large posterior cornu with a well-developed hippocampus minor ’’ 

This statement was a strictly accurate account of what was known 
when it was made, and it does not appear to me to be more than 
apparently weakened by the subsequent discoveiy of the relatively 
small development of the posterior lobes in the Siamang and m the 
Howling monkey Notwithstanding the exceptional bievity of the 
posterior lobes in these two species, no one will pretend thrit their 
brains, m the slightest degree, approach those of the Lemurs And 
It, instead of putting Mapale out of its natural place, as Piofessor 
Bischoff most unaccountably does, we write the series of animals 
he has chosen to mention as follows: Homo^ Fzthecus, Troglodytes^ 
Hylobates, SemnopzthecuSy CynocepJialuSy Cercopitheeus^ Macacus^ Cehus^ 
Calhthrzx, Mapale, Lemur, tStenops, I venture to reaffirm that the 
great break in this senes lies between Mapale and Lmiur, and that 
tins break is considerably greater than that between any other two 
terms of that series. Professor Bischoff ignores the fact that long 
before he wrote, Gratiolet had suggested the separation of the Lemurs 
from the other Primates on the very ground of the difference in their 
cerebral characters, and that Professoi Flower had made the following 
observations in the course of his description of the brain of the Javaii 
Lons 


* Transactions of the Zoological Society,’ vol v, 
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And it is especially remarkable that, in the development of tlie 
pf)sterior lobes, there is no approximation to the Liemuiine, shoit 
“ hemisphered, brain, m those monkeys which are commonly supposed 
“ to approach this family in other respects, viz., the lower members ot 
the Platyrhine ^oup.’* 

So far as the structure of the adult brain is concerned, then, the very 
considerable additions to our knowledge, which have been made by the 
researches of so many investigators, during the past ten years, fully 
justify the statement which I made m 1863. But it has been said 
that, admitting the similarity between the adult brains ot man and 
apes, they are nevertheless, m reality, widely different, bemuse they 
exhibit fundamental differences m the mode ot their development 
one would be more ready than I to admit the force of this argnme it, if 
such fundamental differences of development really exist But I dt ny 
that they do exist. On the contrary, there is a fundamental agree- 
ment in the development of the brain m men and apes. 

Gratiolet originated the statement that theie is a fundamental 
difference in the development of the brains of apes and that of man — 
consisting ia this, that, m the apes, the sulci -^vhich first make their 
appearance are situated on the posterior region of the cerebral hemi- 
spheres, while, in the human foetus, the sulci first become vi&ible on the 
frontal lobes 

This genet al statement is based upon two observations, the one of a 
Gibbon almost ready to be bom, in which the posterior gyri were well 
** developed/’ while those of the frontal lobes were ** hardly indicated 
(1 c. p ?#9), and the other ot a human Icetus at the 22nd or 23rd week 
of uterogestation, m winch Gratiolet notes that the msula was un- 
covered, but that nevertheless des incisures sement Je lobe anteneur, 
une scissure peu profonde mdique la separation du lobe occipital, tres- 


Chez tons les smges, les plis 
po«!t4rieuis se d^veloppent les pie- 
* miers ; les plis ant4iieurs se 
u ctdveloppeut plus taid, aussi la 
vertfebre occipitaie et ia paiietale 
*^sont-elies lelativement tr^s-grandes 
“ chez le foetus h’Homme pieseute 
““ une exception lemaiquabie quant 
a r^poque de 1 apparition des plis 
fiontaux, qui sont les premieis 
indiqu^s ; mais le d^veloppement 
** g^n^ral du lobe fiontal, envisage 
seulement pai rappoi t k son 
volume, suit les m^mesi lois que dans 
“les singes.” Giatiolet, ‘M^moire 
sur les plis cdiebiaux de THomme 
et des Primates,’ p 39, Tab. iv. 
fig. 3 

Giatiolet’s words are (1. c p 
39)' “Dans le foatus dont il s’agit 
“ les phs c^rdbiaux postdr leurs sont 
“ bien ddveloppds, tandis que les 
“ plis du lobe fiontal sont a, peine 
**- indiques The figure, however 
(Fi IV fisr, BX shews the fitsuie of 


JRolando, and one of the front id 
suici, plainly enough Nevertheless, 
M. Alix, in his ^ Notice sur les 
tiavaux anthiopologiques de Ciatio- 
Jet ’ (Mdm. de la Societe d’Anthi o- 
pologie de Pans,’ 1868, page 32.), 
writes thus : “ Gratiolet a eu entxe 
“ les mains le cerveau d’un foetus de 
“ Gibbon, singe dmrnemment su- 
“ pdiieux, et telleruent lappiochd de 
i’orang, que des naturahstes trds- 
“ compdtents Pont range paimi les 
“ anthiopoides. M Huxley, par ex- 
“ emple, n’hesite pas sur ce point. 
“ Eh bien, c’est sur le cerveau d’un 
“ foetus de Gibbon que Gratiolet a 
“ vu les c^rconvolutions du lobe tern-- 
“ poro^sphenoidal dija developpees 
“ to? squall 71* existent pas enccfre depUh 
“ swr le lobe frontal, II dtait dou'^ 
“ bien autoiisd a dire que, chez 
“ i’honrme les circonvolutions appa- 
“ laissent d’a en c*?, tandis que chei 
les singes elles se ddvel<Hpent 
“ d’fp en at* 
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" mluit, d’fiillexirs d<*a cette epoque. Le reste de la sniface cerebrale 
" e^t encore absoluiaent lisse/* 

Three views of this brain are given in Plate II figs, 1 , 2, S, of tlie 
work cite<i, shewing the upper, lateral and inferior views of the hemi- 
spheres, but not the inner view. It is worthy of note that the figure 
by no inecLUS bears out Gratioiet’s description, inasmuch as fche fibsure 
(anterotemporal) on the posterior half of the face of the hemisphere, is 
mr>re marked than any of those vaguely indicated in the an tenor half 
If the figure is correct it in no way justifies GratiolePs conclusion 

II y a done entre cescerveaux [those of a Callithiix and of a Gibbon] et 
** celui du foetus humain une difference fondamental Chez celui-ci, long- 

temps ax ant quo les plis temporaux apparaissent, les plis frontaux 

emayent d’exister 

Since Gratiolet s time, however, the development of the gyri and 
sulci of the brain has been made the subject ot renewed investigation 
by Schmidt, Bibchofi, Pansch,’® and moie particularly by Eeker,"® whose 
work is not only the latest, but by far the most complete, memoir on 
tije subject 

The final results of their inquiries may be summed up as follows — 

1. In the human foetus, the sylvian fissure is formed in the course of 
the third mouth of uterogestation. In this, and in the fourth month, 
the cerebral hemispheres are smooth and rounded (with the exception 
of the sylvian depression), and they project backwards far beyond the 
cei ebellum 

2. The sulci, properly so called, begin to appear in the interval 
between the end of the fourth and the beginning of the sixth month of 
foetal life, but Ecker is careful to point out that, not only the time, but 
the order, of their appearance is subject to considerable individual 
variation In no case, however, are either the frontal or the temporal 
sulci the eaihest 

The first which appears, in fact, lies on the inner face of the hemi- 
sphere (whence; doubtless Gratiolet, who does not seem to have examined 
that face m his foetus, overlooked it), and is either the internal perpen- 
dicular (ocoipito-panetal), or the calcarine sulcus, these two being close 
together anct eventually running into one another. As a rule the 
occipito-parietal is the earlier of the two 

3. At the latter part of this period, another sulcus, the ‘^posteiio, 
parietal,’* or ' Fissure of Rolando is developed, and it is followed, in 
the coarse of the sixth month, by the other principal sulci of the 
frontal, parietal, temporal and occipital lobes There is, however, no 
clear evidence that one of these constantly appears before the other 
and it is remarkable that, in the brain at the period described and 
tigured by Ecker (1 c. p. 212-13, Taf II, figs 1, 2, 3, 4), the antero- 
tcmporal sulcus (scissure parallele) so characteristic of the ape's brain, 
IS as well, if not better developed than the fissure of Rolando, and is 
much more marked than the proper frontal sulci 

Taking the facts as they now stand, it appears to me that the oi der 
of the appearance of the sulci and gyri in the fcetal human brain is in 
pel feet harmony with the general doctrine of evolution, and with the 

^ Ueber die typische Anordnung < Zur Entwickelungs Geschichte 

der Furchen und Wmdungen auf der Furchen und Wmdungen der 
den Grosshirzi-Heraisp.*£lre 2 i des Irrosshirn-Hemisphareu im Feetus 
Blenschen und dei Aden.* ‘Aichiv des Menschen ’ ‘ Archiv fur Ajithro- 
fur Anthropoiogie,* xu., 1668, pologie/ ni, 1668* 
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view that man has been evolved from some ape like form ; thuagli there 
can be no doubt that that foim was, m many respects^ diffeient from 
any member of the JPrtmates now living. 

Yon Baer taught us, half a centuiy ago, that, in the course of then 
development, allied animals put on, at first, the characters of the greater 
groups to which they belong, and, by degiees, assume those which restrict 
them within the limits ot their family, genus, and species , and he 
proved, at the same time, that no developmental stage of a highei 
animal is precisely similar to the adult condition of any lower aniiuah 
It is quite correct to say that a frog paases through the comlition of a 
fish, inasmuch as at one period of its life the tadpole has ail the cha- 
racters of a fish, and, if it went no farther, would have to be groupe«l 
among fishes. But it is equally true that a tadpole is very different 
from any known fish. 

In like manner, the brain of a human foetus, at the fifth month, may 
correctly be said to be, not only the brain of an ape, but that of an 
Arctopithecine or marmoset-like ape ; for its hemispheres, with their 
great posterior lobster, and with no sulci but the s> Ivian and the 
calcarine, present the characteristics found only in the group of the 
Arctopithecine Primates But it is equally tiue, as Gratiolet remaiks, 
that, in itb widely open sylvian fissuie, it differs from the biain of any 
actual maimoset. No doubt it would be much more simiLir to the braiii 
of an adv.inced foetus of a marmoset But we know nothing whatever 
of the development of the brain m the maimosets In the PUtj rhmi 
proper, the only observation with which I am acquainted is due to 
Pansch, who found in the biain of a foetal Cehus Apella., in addition to 
the sylMan fissuie and the deeji calcarine fissure, only a very shallow 
anteiotcmporal fissure (scisbitte ‘parallele of Gratiolet ) 

Kow this fact, taken together with the circumstance that the antcio- 
tempoial sulcus is piesent m such Platyrhini the Saimiri, which 
present meie traces of sulci on the anteiior half of the exterior of the 
ceiebral hemispheies, or none at all, undoubtedly, so far as it goes, 
affords fair evidence in favour of Gratiolet's hypothesis, that the 
posterior sulci appear be tore the anterior, in the brains ot the 
Platyrhim But, it by no means tollows, that the rule which may hold 
good for the Platyrh%m extends to the Gatarhini. "We have no in- 
foimatxon whatever respecting the development of the brain in the 
Cynomorpha ; and, as regards the Anthrojpomorpka^ nothing but the 
account of the brain of the Gibbon, near bath, already referred to 
At the present moment, there is not a shadow of evidence to shew 
that the sulci of a chimpanzee’s, or orang’s, brain do not appear m the 
same order as a man’s. 

Gratiolet opens his preface with the aphorism. “ 11 est dangereux 
“dans les sciences de conclure trop vite*’ I fear he must have for- 
gotten this sound maxim by the time he had leached the discussion of 
the diffeiences between men and apes, in the body of his work Nc 
doubt, the excellent author of one of the most remarkable contributions 
to the just understanding of the mammalian brain which has ever been 
made, would have been the first to admit the insufiiciency of his data 
had he lived to profit by the advance of inquiry. The misfortune is 
that his conclusions have been employed by persons moompetent to 
appreciate their foundation, as arguments in favour of obscurantism.®® 


For example, M I’Abb^ Lecomte wimi>me et rorigine de FHcmme 
m hi,£ terrible pamphlet <Le Dai- 1873, 
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But it is important to remark that, whether Gratiolet was right or 
wrong m ills hypothesis respecting the relative order of appeal ance td 
the temporal and frontal snlci, the fact remains , that, before eiihcfr 
ttmporal or frontal sulci, appear, the foetal bram of man presents 
ohaiuc ters which are found only m the lowest group of the Przmatea 
<leaviiig out the Lremnrs) ; and that this is exactly what we should 
expect to be the ease, if man has resulted from the gradual modifica- 
tion of the same form as that from which the other Prtmate^ have 
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CHAPTER Yin. 

Principles of Sexual Selection 

Secondary sexual characters — Sexual selection — Manner of action — Ex- 
cess ot males — Polygamy — The male alone generally modified through 
sexual selection — Eagerness of the male — Vai lability of the male — 
Choice exerted by the female — Sexual compaied with natuial selection 
— Inheritance, at coi responding periods of life, at coiiesponding sea»oni* 
of the yeai, and as limited by sex — Relations between the several foims 
of mheiitance — Causes why one sex and the young are not modified 
thiough sexual selection — Supplement on the propoitional numbeis oi 
the two sexes throughout the animal kingdom — The proportion of the 
sexes in i elation to natural selection 

With animals -wlncli have their sexes separated, the males 
necessarily differ from the females m their organs of reproduction ; 
and these are the primary sexual characters. But the sexes 
often differ m what Hunter has called secondary sexual charac- 
ters, which are not directly connected with the act of reproduc- 
tion , for instance, the male possesses certain organs of sense or 
locomotion, of which the female is quite destitute, or has them 
more highly- developed, in order that he may readily find or 
reach her , or again the male has special organs of prehension for 
holding her securely. These latter organs, of inffmtely diversified 
kmds, graduate mta those which are commonly ranked as 
primary, and m some cases can hardly be distinguished from 
them ; we see instances of this m the complex appendages at the 
apex of the abdomen in male insects. Unless mdeed we confine 
the term primary” to the reproductive glands, it is scarcely 
possible to decide which ought to be called primary and which 
secondary. 

The female often differs from the male in having organs for the 
nourishment or protection of her young, such as the mammary 
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glands of mammals^ and the abdominal sacks of the marstipials. 
In some few cases also the male possesses similar organs, which 
are wanting in the female, such as the receptacles for the 
OYa in certain male fishes, and those temporarily developed m 
certain male frogs. The females of most bees are provided with 
a special apparatus for collecting and carrying pollen, and their 
ovipositor is modified into a sting tor the defence of the larvsa 
and the community. Many similar cases could be given, but 
they do not here concern us. There are, hovever, other sexual 
differences quite unconnected with the primary reproductive 
organs, and it, with is these that we are more especially concerned 
— such as the greater size, strength, and pugnacity of the male, 
liis weapons of offence or means of defence against rivals, his 
gaudy colouring and various ornaments, his power of song, and 
other such characters. 

Besides the piimary and secondary sexual differences, such as 
the foregoing, the males and females of some animals differ in 
structures related to different habits of life, and not at all, or 
only indirectly, to the reproductive functions. Thus the females 
of certain flies (Cuhcidse and Tabanidse) are blood-suckers, 
whilst the males, living on fiiowers, have mouths destitute of 
mandibles ^ The males of certain moths and of some crustaceans 
(t,g Tanais) have imiieifect, closed mouths, and cannot feed. 
The complemental males of certain Cimpedes live like epiohytic 
plants either on the female or the hermaphrodite form, and are 
destitute of a mouth and of prehensile limbs. In these cases it is 
the male which has been modified, and has lost cei tain important 
organs, which the females possess. In other cases it is the female 
which has lost such parts ; for instance, the female glow-worm is 
destitute of wings, as also are many female moths, some of which 
never leave their cocoons. Many female parasitic crustaceans 
have lost their natatory legs. In some weevil-beetles (Curcii- 
liomdge) there is a great difference between the male and female 
an the length of the rostrum or snout , ^ but the meaning of this 
and of many analogous differences, is not at all understood. 
Differences of structure between the two sexes in relation to 
different habits of hfe are generally confined to the lower 
ammals ; but with some few birds the beak of the male differs 
from that of the female. In the Huia of New Zealand the 
difference is wonderfully great, and we hear from Dr. Duller 

^ Wei>twood, ^Modern Cla&s of ^ Kiiby and Spence, ^Intiodnc- 
Insects,’ vol ii. 1840, p 541. For tion to Entomology,’ vol ni 1826 
the statement about Tanais, men- p 309. 

tioned below, I am indebted to hiitz * ‘Bnds of 'New Zealand,’ 1872 
H’iller. p 06 
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that the male uses Ins strong beak in ebisellmg the laryjo of 
tjQsects out of decayed wood, whilst the female probes the softer 
parts with her far longer, mnch curved and pbant beak and 
thus they mutually aid each other. In most cases, difierenees of 
structure between the sexes are more or less directly connected 
with the propagation of the species • thus a female, which has to 
nourish a multitude of ova, requires more food than the male, 
and consequently requires special means for procuring it, A male 
ammal, winch lives for a very short time, might lose its organs 
for piocuring food through disuse, without detriment , but he 
would retam his locomotive organs in a perfect state, so that 
he might reach the female. The female, on the other hand, 
might safely lose her organs for fiying, swimming, or walking, 
if she gradually acquired habits which rendered such powers 
useless. 

We are, however, here concerned only with sexual selection 
This depends on the advantage which certain mdividuals have 
over others of the same sex and species solely m respect of 
reproduction. When, as in the cases above mentioned, the two 
sexes differ in structure an relation to different habits of life, 
they have no doubt been modified through natural selection, and 
by inheritance limited to one and the same sex. So again the 
primary sexual organs, and those for nourishing or protecting the 
young, come under the same influence ; for those mdividuals which 
generated or nouxished their offsprmg best, would leave, cceterts 
parzbus^ the greatest number to mherit their superiority ; whilst 
those which generated or nourished their offspring badly, would 
leave but few to inherit their weaker powers. As the male has to 
find the female, he requires organs of sense and locomotion, mt 
if these organs are necessary for the other purposes of life, as, 
generally the ease, they wiU have been developed through 
natural selection. Wlien the male has found the female, ho 
sometimes absolutely requires prehensile organs to hold her; 
thus Dr Wallace informs me that the males of certam moths 
cannot unite with the females if their tarsi or feet are broken. 
The males of many oceamc crustaceans, when adult, have their 
legs and antennse modified m an extraordinary manner for the 
prehension of the female ; hence we may suspect that it is be- 
cause these animals are washed about by the waves of the 
open sea, that they require these organs m order to propagate 
their kind, and if so, their development has been the result of 
ordmary or natural selection. Some animals extremely low in 
the scale have been modified for this same purpose ; thus the 
males of certain parasitic worms, when fully grown, have the 
H^wer surface of the terminal part of their bodies roughened 
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like a rasp, and with this they coil round and permanently Iiold 
the females.^ 

When the two sexes follow exactly the same nahits of life, and 
the male has the sensory or locomotive organs more highly 
developed than those of the female, it may he that the perfection 
of these is mdispensable to the male for finding the female , but 
in the vast majority of cases, they serve only to give one male 
an advantage over another, for with sufficient time, the less well- 
endowed males would succeed in pairmg with the females ; and 
judging from the structure of the female, they would be in all 
other respects equally well adapted for their ordinary habits of 
hfe. Since m such cases the males have acquired their present 
structure, not from being better fitted to survive m the stiuggle 
for existence, but from havmg gained an advantage over other 
males, and from having transmitted this advantage to their male 
offspring alone, sexual selection must here have come into action. 
It was the importance of this distinction which led me to 
designate this form of selection as Sexual Selection So again, 
if the chief service rendered to the male by his prehensile organs 
is to prevent the escape of the female before the arrival of other 
males, or when assaulted by them, these organs will have been 
perfected through sexual selection, that is by the advantage 
acquiied by certain individuals over their rivals* Butin most 
cases of this kind it is impossible to distinguish between the 
effects of natural and sexual selection. Whole chapters could 
be filled with details on the differences between the sexes in their 
sensory, locomotive, and prehensile organs. As, however, these 
structures are not more mteresting than others adapted for the 
ordinary purposes of life I shall pass them over almost entirely, 
giving only a few instances under each class. 

There are many other structures and instincts which must 
have been developed throngh sexual selection— such as the 
weapons of offence and the means of defence of the males for 
fighting with and driving away their rivals — their courage and 
pugnacity — their various ornaments— their contrivances for pro- 


* M. Periier advances tliis case 
(‘Revae Scientifique,’ Feb 1, 1873, 
p 865) as one fatal to the belief m 
sexual selection, inasmuth as he 
supposes that I attiibute all the 
difieiences between the sexes to 
sexual selection This distinguished 
naturalist, therefoie, like so many 
othei Fienchmen, has not taken the 
t/ouble to undei stand even the hist 
pimciples ot sexual selection An 
natufa ist insists that the 


claspeis of ceitain male animal « 
could not have been developed 
through the choice of the female! 
Had 1 not met with this remaik, I 
should not have thought it possible 
foi any one to have read this chapter 
and to have imagined that I main- 
tain that the choice of the female 
had anything to do with the develop- 
ment of the pieheusile organs ~n the 
male 



Chap. VIIL 


Sexual Selection. 


21 1 


dncmg Yocal or instrumental music — ^and their glands for 
emitting odours, most of these latter structures semng only to 
allure or excite the female. It is clear that these characters are 
the result of sexual and not of ordmar j selection, since unarmed, 
unomamented, or unattractive males would succeed equally well 
in the battle for hfe and in leaving a numerous progeny, but for 
the presence of better endowed males. We may infer that this 
would be the case, because the females, which are unarmed and 
unornamented, are able to survive and procreate their kmd 
Secondaiy sexual characters of the kind just referred to, will be 
fully discussed in the followmg chapters, as being in many 
respects interesting, but especially as depending on the will, 
choice, and rivalry ox“ the individuals of either sex When we 
behold two males fighting for the possession of the female, or 
several male birds displaying xheir gorgeous plumage, and per- 
forming stiange antics before an assembled body of females, we 
cannot doubt that, though led by instinct, they know whax they 
are about, and consciously exert their mental and bodily powers. 

Just as man can improve the breed of his game-cocks by the 
selection of those birds which are victorious in the cockpit, so it 
appears that the strongest and most vigorous males, or those 
provided with the best weapons, have prevailed under nature, 
and have led to the improvement of the natural breed or species. 
A slight degree of variabihty leading to some advantage, how- 
ever slight, in reiterated deadly contests would suffice for the 
work of sexual selection , and it is certain that secondary sexual 
characters are eminently variable. Just as man can give beauty, 
accoiding to his standard of taste, to his male i^oultry, or more 
strictly can modify the beauty originally acquired by the parent 
species, can give to the Sebright bantam a new and elegant 
plumage, an erect and peculiar carnage — so it appears that 
female birds in a state of nature, have by a long selection of the 
more attractive males, added to their beauty or other attractive 
quahties No doubt this implies powers of discrimination and 
taste on the part of the female which will at first appear 
extremely improbable ; but by the facts to be adduced here- 
after, I hope to be able to shew that the females actually 
have these powers. When, however, it is said that the lower 
animals have a sense of beauty, it must not be supposed that 
such sense is comparable with that of a cultivated man, with his 
multiform and complex associated ideas. A more just com- 
parison would be between the taste for the beautiful in animals, 
and that in the lowest savages, who admire and deck themselves 
’With any brilhant, glittering, or curious object, 

^h-om our ignorance on several points, the precise manner in 

p 2 
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females , the strongest^ and with some species the best armed of 
the males, drave a%\ay the weaker; and the former would then 
mute with the more vigorous and bettex-nourished females, bo- 
cause they are the fiist to breed.® Such vigoious pairs would 
surely roar a larger number ot offspring than the retarded 
females, which would be compelled to unite with the conquered 
and less powerful males, supposing the sexes to be numerically 
equal , and this is all that is wanted to add, in the course of 
successive generations, to the size, strength and courage of the 
males, or to improve their w’eapons. 

But in very many cases the males which conquer their rivals, 
do not obtain possession of the females, independently of the 
choice of the latter. The courtship of animals is by no means 
so simple and short an affair as might be thought. The 
females are most excited by, or prefer pairing with, the more 
ornamented males, or those which are the best songsters, or play 
the best antics; but it is obviously probable that they would 
at the same time prefer the more vigorous and lively males, and 
this has in some cases been confirmed by actual observation ® 
Thus the more vigorous females, which are the first to breed, will 
have the choice of many males ; and though they may not always 
select the strongest or best armed, they will select those which 
are vigorous and well armed, and in other respects the most at- 
tractive Both sexes, therefore, of such early pairs would as above 
explained, have an advantage over others m rearing offspring , and 
this apparently has sufficed during a long course of generations 
to add not only to the strength and fighting pow'ei’s of the males, 
but likewise to their vaxious ornaments or other attractions 
In the converse and much rarer case of the males selecting 
particular females, it is plain that those which were the most 
vigorous and had conquered others, would have the freest 
choice ; and it is almost certain that they would select vigorous 
as well as attractive females. Such pairs would have advan- 


and Winter Birds of E Fioiida/ 
p 229) of the latei broods, after the 
accidental destruction of the hist, 
that these ai e found to be 
smallei and paJei -colon led than 
those hatched eailier in the sea- 
son In cases wheie several broods 
are leaied each yeai, as a general 
I’xile the buds of the earlier bioods 
seem m ail respects the most per- 
feet and vigoious/' 

® Hermann Muller has come to 
this same conclusion with respect 


to those female bees which are the 
fiist to eraeige from the pupa each 
yeai. See his lemarkable essay, 
‘Anwendung den Dai wm'sehen Lehi e 
auf Bienen/ Veih. d. V Jahig/ 
xxix p 45 

® With respect to poultry, I have 
reernved intormation, heieafter to 
be given, to this effect. Even with 
buds, such as pigeons, which pair 
for hfe, the female, as I heai fiom 
Mr. Jenner Wen, will desert her 
mate if he is injured oi grovvs weak 
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lago m rearing offepi mg, more especially if the male had tliQ 
power to defend the female durmg the pairing-season as occurs 
with some of the higher animals, or aided her m providing for 
the young. The same principles would apply if each sex pre- 
ferred aad selected certain indiTiduals of the opposite sox ; 
supposing that they selected not only the more attractiTo, but 
likewise the more Yigorons mdiTiduals. 

Numerical Proportion of the Two Sexes . — I have remarked that 
sexual selection would be a simple affair if the males were con- 
siderably more numerous than the females. Hence I was led to 
investigate, as far as I could, the proportions between the two 
sexes of as many ammals as possible; but the materials are 
scanty. I will here give only a brief abstract of the results, 
iretaining the details for a supplementary discussion, so as not 
to interfere with the course of my argument Domesticated 
ammals alone afford the means of ascertammg the propor- 
tional numbers at birth; but no records have been specially 
kept for this purpose. By indirect means, however, I have 
collected a considerable body of statistics, from which it appears 
that with most of our domestic animals the sexes are neatly 
equal at birth. Thus 25,560 births of race-horses have been 
recorded during twenty-one years, and the male births wxre 
to the female births as 99 7 to 100. In greyhounds the m- 
equality is greater than with any other animal, for out of 6878 
births during twelve years, the male births were to the femalo 
as 110 1 to 100. It IS, however, in some degree doubtful 
whether it is safe to infer that the proportion would be the same 
under natural conditions as under domestication ; for slight and 
unknown differences in the conditions affect the proxiortion of 
the sexes. Thus with mankind, the male births in England 
are as 104*5, in Bussia as 108 9, and with the Jews of Divoma as 
120, to 100 female births. But I shall recur to this curious point 
of the excess of male births m the supplement to this chapter. At 
the Cape of Good Hope, however, male children of Enxopean 
extraction have been bom during several years in the proportion 
of between 90 and 99 to 100 female children. 

For our present purpose we are concerned with the proportion 
of the sexes, not only at birth, but also at maturity, and this 
adds another element of doubt ; for it is a well- ascertained fact i 
that with man the number of males dymg before or durmgbirth, 
and during the first few years of infancy, is considerably larger 
than that of females. So it almost certainly is with male lambs, * 
and probably with some other animals. The males of some species 
kill one another by fighting; or they drive one another about 
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until they become greatly emaciated They raust also be often 
exposed to yarioiis dangers, whilst wandering about in eager 
search for the females In many kmds of fish the males aie 
much smaller than the females, and they are beheved often to be 
devoured by the latter, or by other fishes. The females of 
some birds appear to die earlier than the males; they arc 
also liable to be destroyed on their nests, or whilst in charge 
of their young. With insects the female larvse are often larger 
than those of the males, and would consequently be more likely 
to be devoured. In some cases the mature females are less 
active and less rapid in their movements than the males, and 
could not escape so well from danger Hence, with animals in a 
state of nature, we must rely on mere estimation, in order to 
judge of the proportions of the sexes at maturity , and this is 
but little trustworthy, except when the inequality is strongly 
marked. Nevertheless, as far as a judgment can be formed, wo 
may conclude from the facts given in the supplement, that the 
‘males of some few mammals, of many birds, of some fish and 
insects, are considerably more numerous than the females. 

The proportion between the sexes fiuctuates shghtly during 
successive years . thus with race-hoises, for evexy 100 mares born 
the stallions varied from 107T in one year to 92 6 m another year, 
and with greyhounds from 116 3 to 95*3. But had larger num- 
bers been tabulated throughout an area more extensive than 
England, these fi.uctuations would probably have disappeared , 
and such as they are, would hardly suffice to lead to effective 
sexual selection in a state of nature. Nevertheless, in the cases 
of some few wild animals, as shewn in the supplement, the 
proportions seem to fluctuate either during different seasons 
or in different looahties m a sufficient degree to lead to such 
selection Eor it should be observed that any advantage, 
gamed during certain years or in certain localities by those males 
which were able to conquer their rivals, or were the most 
attractive to the females, would probably be transmitted to the 
offspring, and would not subsequently be eliminated Buxmg 
the succeeding seasons, when, from the equality of the sexes, 
every male was able to procure a female, the stronger or more at- 
tractive males previously produced would still have at least as 
good a chance of leavmg offspring as the weaker or less attractive. 

Polygamy . — The practice of polygamy leads to the same results 
as would follow from an actual inequahty m the number of tho 
sexes; for if each male secures two or more females, many males 
cannot pair ; and the latter assuredly will be the weaker or less 
attractive individuals. Many mammals and some few birds are 
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polygamous^ but animals belonging to the lower clashes 1 
havo found no evidence of this habit. The intellectual power-> 
of such animals aie, perhaps, not sufficient to lead them to 
collect and guard a harem of females That some relation exists 
between polygamy and the development of secondary sexual 
characters, appears nearly certain , and this supjiorts the view , 
that a numerical preponderance of males w’ould foe eminently 
favourable to the action of sexual selection* Nevertheless many 
animals, which are strictly monogamous, especially birds, display 
strongly-marked secondary sexual characters ; whilst some few 
animals, which are polygamous, do not have such characters. 

We will first briefly run through the mammals, and then tun. 
to birds. The gorilla seems to be polygamous, and the male 
differs considerably from file female; so it isvrith some baboons, 
which live m herds containing twice as many adult females as 
males. In South America the Mi/ceUs carayrt presents well- 
marked sexual differences, m colour, beard, and vocal organs ; 
and the male generally lives with two or three wives : the male 
of the Cfibus capncinus differs somewhat from the female, and 
appears to he polygamous.^® lattle is known on tins head ^vlth 
respect to most other monkeys, but some species are strictly 
monogamous. The ruminants are eminently polygamous, and 
they present sexual differences more frequently than almost any 
other group of mammals; this holds good, especially m their 
weapons, but also in other characters Iffost deer, cattle, and 
sheep are polygamous ; as are most antelopes, though some are 
monogamous. Sir Andrew Smith, m speaking of the antelopes 
of South Africa, says that in herds of about a dozen there was 
rarely more than one mature male. The Asiatic saiga 

appeals to be the most inordinate polygamist m the world , for 
Pallas^ states that the male drives away all rivals, and collects a 
herd of about a hundred females and kids together , the female 
IS hornless and has softer hair, but does not otherwise differ 
much from the male. The wild horse of the Falkland Islands and 
of the Western States of N. America is polygamous, but, except 
in his greater size and m the proportions of his body, differs but 
little from the mare. The wild boar presents well-marked sexual 


On the Goiilla, Savage and 
Wyman ‘Boston Journal of Nat. 
Hist ’ vol V 1845-47, p. 423. On 
Cvnocephalus, Biehm, ‘Illust Thiei- 
leben/ B i 1864, s. 77 On My- 
cetes, Renggei, ‘Naturgesch. Saage- 
thieie von Paiaguay,’ 1830, s. 14, 
20. Cebus, Bj ehm, ibid s. 108 

Pallas, ‘ Spicilegia Zoolog , 


Base- xii 1777, p 29 Sir Andrew 
Smith, ‘ Illustrations of the Zoology 
of S. Africa,’ 1849, pL 29, on the 
Kohus. Owen, m his ‘ Anatomy ot 
Vertebrates’ (voL iii 1868, p. 633) 
gives a table shewing incidentally 
which species ot antelopes are gre- 
gallons. 
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characters^ in Ins great tasks and some other points. In £iurope 
and in India he loads a solitary life, except duiing the breeding- 
season ; but as is believed by Sir W. Elhot, who has had many 
opportunities in India of observing this ammal, he consorts at 
this season with several females* Whether this holds good 
in Europe is doubtful, but it is supiiorted by some evidence. 
The adult male Indian elephant, like the boar, passes much of 
his time in solitude , but as Er* Campbell slates, when with 
others, it is rare to find moie than one male with a whole herd 

of females/' the larger males expelling or killing the smaller 
and weaker ones The male differs from the female in his immense 
tusks, greater size, strength, and endurance; so great is the 
difference m these respects, that the males when caught are 
valued at one-fifth more than the females.^^ The sexes of other 
pachydermatous animals differ very little or not at all, and, as 
far as known, they are not polygamists. Nor have I heaid of any 
species in the Orders of Cheiroptera, Edentata, Insectivora and 
Eodents being polygamous, excepting that amongst the Rodents, 
the common rat, according to some rat-catchers, hves with several 
females. Nevertheless the two sexes of some sloths (Edentata} 
differ in the character and colour of certain patches of hair on 
their shoulders And many kinds of bats (Cheiroptera) present 
well-marked sexual differences, chiefly in the males possessmg 
odoriferous glands and pouches, and by their being of a lighter 
colour.^^ In the great order of Rodents, as far as I can learn, 
the sexes rarely differ, and when they do so, it is but slightly m 
the tint of the fur. 

As I hear from Sir Andrew Smith, the lion in South Africa 
sometimes lives with a single female, but generally with more, 
and, in one case, was found with as many as five females , so 
that he is polygamous. As far as I can discover, he is the only 
polygamist amongst all the terrestrial Carnivora, and he alone 
presents well-marked sexual characters. If, however, we turn 
to the maime Carnivora, as we shall hereafter see, the case is 
widely different; for many species of seals offer extraordinary 
sexual differences, and they are eminently polygamous. Thus, 
according to Pdron, the male sea-elephant of the Southern Ocean 
always possesses several females, and the sea-lion of Forster is 
said to be surrounded by from twenty to thirty females. In the 
North, the male sea-bear of Steller is accompanied by even a 

Dr Campbell, in ‘ Froc. Zoo- Di, Criay, in * Annals and 

/og. Soc.' 186y, p. 138^ See also an Mag of Nat. Hist/ 1871, p 302. 
irteiesting jiapei, by Lieut- Join- See Di Dobson’s excellent 

in ^Pioc Asiati ’ Soc. of paper, m ‘Proc- Zoolog. Soc.’ 1S73. 
Bengal/ May, 1868. p. 241. 
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greater nnmber of females. It is an interenting fact, as Dr. 
Gill remarks/* that in the monogamous species^ those 

^ living in small commimities, there is little difference m si/e 
between the males and females, m the social si>ecies, or rather 
^ those of which the males have harems, the males are vastly 
larger than the females.” 

Amongst birds, many species, the sexes of which differ greatly 
from each other, are certamly monogamous In Great Britain 
we see well-marked sexual differences, for instance, m the wi Id- 
duck which pairs with a single female, the common blackbird, 
and ihe bullfinch which is said to pair for life I am informed 
by Mr. Wallace that the like is true of tbe Chatterers or 
Ootingidse of South America, and of many other birds. In several 
groups I have not been able to discover whether the species are 
polygamous or monogamous Lesson says that birds of paradise, 
60 remarkable for their sexual differences, are polygamous, but Mr. 
Wallace doubts whether he had sufficient evidence. Mr Salvin 
tells me he has been led to beheve that humming-birds are 
polygamous The male widow-bird, remarkable for his caudal 
plumes, certainly seems to be a polygamist I have been 
assured by Mr Jenner Weir and by others, that it is somewhat 
common for three starlings to frequent tlie same nest , but 
whether this is a case of polygamy or polyandry has not been 
ascertained. 

The Galhnaeese exhibit almost as strongly marked sexual 
differences as bn*ds of paiadise or bummmg-birds, and many of 
the species are, as is w’ell knotvn, polygamous; others being 
strictly monogamous. What a contrast is piesented between the 
sexes of the polygamous peacock or pheasant, and the mono- 
gamous guinea-fowl or partridge ^ Many similar cases could be 
given, as m the grouse tribe, in which the males of the poly- 
gamous capercailzie and black-cock differ gi^eatly from the 
females; whilst the sexes of the monogamous red grouse and 
ptarmigan differ very little In the Cursores, except amongst 
the bustards, few species offer strongly-marked sexual dif- 
feiences, and the great bustard (^Otis tardoC) is said to be poly- 
gamous. 'With the Grallatores, extremely few species differ 
sexually, but the ruff {Machetes ^utjnax) affords a marked 

The Eared Seals, ‘ Americaii Great Bustaid, see L Lloyd, ‘■Game 
Natuiahst/ vol iv , Jan. 1871. Birds of Swedesi/ 1867, p 19, and 

‘The Ibis,^ vol. iii 1861 p 182. Honta^n and Selby speak of 
133, on the Piogne Widow-bird. the Black Grev'se as polyganums 
See albo on the I idua axillariSy and of the Kea Grouse as 
ibid. vol. n 1860, p 211. On the gamous. 
polygamy of the Capercailzie and 
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exception, and this species is believed by Montagu to be a 
polygamist. Hence it appears that amongst birds there often 
exists a close relation between polygamy and the development of 
strongly-marked sexual differences. I asked Mr. Bartlett, of the 
Zoological Hardens, who has had very large experience with 
birds, whether the male tragopan (one of the Hallmaceas) was 
polygamous, and I was struck by his answering, do not 

know, hut should think so from his splendid colours.^' 

It deserves notice that the instmet of pairmg with a single 
female is easily lost under domestication. The wild-duck is 
strictly monogamous, the domestic-duck highly polygamous 
The Bev. W. D. Fox informs me that out of some half-tamed 
wild-ducks, on a large pond in his neighbourhood, so many 
mallards were shot by the gamekeeper that only one was left lor 
every seven or eight females ; yet unusually large broods were 
reared The guinea-fowl is strictly monogamous ; but Mr. Fox 
finds that his birds succeed best when he keeps one cock to two 
or three hens Canary-birds pair in a state of nature, but the 
breeders in England successfully put one male to four or five 
females. I have noticed these cases, as rendering it piobable 
that wild monogamous species might readily become either 
temporarily or permanently polygamous. 

Too little IS known of the habits of reptiles and fishes to enable 
us to speak of their marriage arrangements. The stickle-back 
(Hasterosteus), however, is said to be a polygamist and the 
male durmg the breeding season difiers conspicuously from the 
female. 

To sum up ou the means through which, as far as we can 
judge, sexual selection has led to the development of secondary 
sexual characters. It has been shewn that the largest number 
of vigorous offspring will be reared from the pairmg of the 
strongest and best-armed males, victorious in contests over 
other males, with the most vigorous and best-nourished females, 
which are the first to breed in the spring. If such females select 
the more attractive, and at the same time vigorous males, they 
will rear a larger number of offspring than the retarded females, 
which must pair with the less vigorous and less attractive 
males. So it will he if the more vigorous males select the more 
attractive and at the same time healthy and vigorous females ; 
and this will especially hold good if the male defends the 
female, and aids m providing food for the young. The ad- 
vantage thus gamed by the more vigorous pairs in rearing a 
larger number of offspring has apparently sufficed to render 
sexual selection efficient. But a large numerical preponderance 
Keel Uiimphreys, ‘ Kirer Gardens/ 1857. 
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of males oTer females mil l>e still more efficient ; wnetlier tbo 
preponderance is only occasional and local, or permanent; 
whether it occurs at birth, or afterwards from the greater de- 
struction of the females ; or whether it indirectly follows from 
the practice of polygamy. 

T/ie Male generally more modtfed than the Female. — Thronghont 
the animal kingdom, when the sexes differ in external appearance, 
it is, with rare exceptions, the male which has been the moie 
modified; for, generally, the female retams a c!o=:er resemblance 
to the young of her own species, and to other adult membera of 
the same group. The canse of tins seems to he in the malts 
of almost all animals having stronger passions than the females. 
Hence it is the males that fight together and sedulously display 
their charms before the females ; and the vectors transmit their 
superiority to their male offspring. Wliy both sexes do not thus 
acquire tho characters of their fathers, will be considered here- 
after. That the males of all mammals eagerly pursue the 
females is notorious to every one. So if is with birds , but many 
cock birds do not so much pursue the hen, as display their 
plumage, perform strange antics, and pour forth their song in 
her presence. The male in the few fish observed seems much 
more eager than the female , and the same is true of aihgator&j 
and apparently of Batrachians. Throughout the enormous class of 
insects, as Kirby remarks/® ^‘the law is, that the male sha ll seek 
the female/^ Two good authoritiesriHx*T5Tac^wni^^ 

tell me that the males of spideis and crnstaceaiis 
are more active and more erratic in their habits than the females. 
^Yhen the organs of sense or locomotion are present in the one 
sex of insects and crustaceans and absent in the other, or when, 
as IS frequently the case, they are more highly developed in the 
one than in the other, it is, as far as I can discover, almost 
invariably the male which retains such organs, or has them most 
developed ; and this shews that the male is the more active 
member m the courtship of the sexes.^® 

Kirby and Spence, ‘Intiodnc- females of this species are iinpreg^ 
tion to Entomology,’ vol. m 1826, nated by the males which aie bom 
p. 342 in the bame cells with them ; but 

One parasitic Hymenoptei ous it is mneh moie probable that the 
insect (Westwood, ‘ Modem Class of females visit other cells, so that 
insects/ %’'oL u. p 160) forms an close interbreeding is thus avoided, 
exception to the rnP, as the male We shall heieafter meet m various 
has rudimentary wings, and never classes, with a few exceptional eases, 
quits the cell in which it is born, in which the female, instead of th« 
whilst the female has well-develcped male, is the seeker and wooer, 
wings. Audomn believes that the 
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The female, on the other hand, with the rarest exceptions, is 
less eager than the male. As the illustrious Hunter long ago 
observed, she generally requires to be courted she is coy, and 
may often be seen endeavouring for a long time to escape from 
the male. Every observer of the habits of animals will be able 
to call to mind mstances of this kind It is shown by varmus 
facts, given hereafter, and by the results fairly attributable to 
sexual selection, that the female, though comparatively passive, 
generally exerts some choice and accepts one male in preference 
to others. Or she may accept, as appearances would sometimes 
lead us to believe, not the male which is the most attractive to 
her, but the one which is the least distasteful. The exertion of 
some choice on the part of the female seems a law almost as 
general as the eagerness of the male. 

We are naturally led to enquire why the male, in so many and 
such distinct classes, has become more eager than the female, so 
that he searches for her, and plays the more active part m court- 
ship. It would be no advantage and some loss of power if each 
sex searched for the other; but why should the male almost 
always be the seeker ^ The ovules of plants after fertili- 
sation have to be nourished for a time, hence the pollen is 
necessarily brought to the female organs — being placed on the 
stigma, by means of insects or the wind, or by the spontaneous 
movements of the stamens , and in the Algae, (fee., by the loco- 
motive power of the antherozooids. With lowly-organised 
aquatic animals, permanently affixed to the same spot and having 
llieir sexes separate, the male element is mvaiiably brought to 
the female , and of this we can see the reason, for even if the 
ova were detached befoie fertilisation, and did not require 
subsequent nourishment or protection, there would yet be greater 
difficalty in transporting them than the male element, because, 
being larger than the latter, they are pioduced in far smaller 
numbers. So that many of the lower ammals are, in this le- 
spect, analogous with plants The males of affixed and aquatic 
ammals having been led to emit their fertilising element in 
this way, it is natural that any of their descendants, which 
rose in the scale and became locomotive, should retain the same 
habit , and they would approach the female as closely as pos- 
sible, in order not to risk the loss of the fertihsing element in a 
long passage of it throiigh the water. With some few of the lower 

‘Essay* and Ubsei vations.’ of the male and female leproductive 
edited by Owen, voL i. 1861, y cells, jemaiks, ‘‘veihalt sich die 
194 “ eine bei dei Veieinigung activ, 

Piof Sachs OLehibuch de “ . . die andeio eibcheint bei dej 

Botanik,’ lfS70, s. 633) m speakin® ‘‘ Veiemigung jvisbiv.” 
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animals, the females alone are fixed, and the males of these must 
be the seekers. But it is difficnit to niiderFtand why the males of 
species, of which the progenitors were primordiaily free, shonid 
inTanahly have acquired the habit of approaching the females, 
instead of being approached by them. But in all cases, in order 
that the males should seek efficiently, it vrould be necessary that 
they should be endowed with strong passions ; and the acquire- 
ment of such passions would naturally follow from the more 
eager leaving a larger number of oSspring than the less eager. 

The great eagerness of the males has thus indirectly led to their 
much more frequently developing secondary sexual characters 
than the females. But the development of such characters 
would he much aided, if the males were more liable to vary than 
the females — as I concluded they were — after a long study of 
domesticated animals. Yon Nathusins, who has had very wide 
experience, is strongly of the same opinion Good evidence also 
in favour of this conclusion can he produced by a comparison 
of the two sexes in mankind. During the Novara Expedition 
a vast nnmber of measurements was made of various parts of the 
body in different races, and the -men were found m almost every 
case to present a greater lange of variation than the women ; but I 
shall have to recur to this subject in a future chapter. Mr. J, 
Wood,^^ who has carefully attended to the variation of the muscles 
in man, puts in italics the conclusion that the greatest number of 
abnormalities in each subject is found in the males,’' He had 
previonsly remarked that altogether m 102 subjects, the varieties 
of redundancy were found to be half as many again as in 
females, contrasting widely with the greater freqneney of 
deficiency in females before described/' Professor Macalister 
likewise remarks^ that variations m the mnscles are probably 
more common m males than females/' Certain muscles which 
are not normally present in mankind are also more frequently 
developed m the male than in the female sex, although exceptions 
to this rule are said to occur. Dr. Burt Wilder^® has tabulated 
the cases of 152 mdividuals with supernumerary digits, of which 
86 were males, and 39, or less than half, females, the remaining 
27 being of unknown sex. It should not, howuver, be overlooked 


“2 * Yortrage uber Viehzucht/ 
1872, p. 63. 

*• Reibe der Kovara : Antbro- 
polog, TheiV 1867, s. 216-269. 
The results were calculated by Dr, 
Weisbacb from measuienients made 
by Dis. K. Scherzer and Scbwaiz. 
On the greater vaiiability of the 
maies of domesticated ammals, t»ee 


my ^Vaiiation of Animals and 
Plants under Domestication,’ vo3, 11 . 
18b8, p 75. 

2“* ‘ Proceedings Royal Soc/ voL 
XV j July 1868, pp. 519 and 524 
25 tproc. Roj'al Irish Academj, 
vol. X 1868, p. 123 

‘Massachusetts McMlical Soc. 
vol. li, Ko. 3, 1868, p 9. 
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that -women would more frequently endeaTOur io conceal a 
deformity of this kind than men. Again, Dr. Ij. Meyer asserts that 
the ears of man are more variable in form than those of woman 
Liastly the temperature is more variable in man than in woman 
The cause of the greater general variability in the male sex, 
than in the female is unknown, except m so far as second<ary 
sexual characters are extraordinarily variable, and are usually 
confined to the males; and, as we shall presently see, this fact is 
to a certain extent, intelhgible. Through the action of sexual 
and natural selection male animals have been rendered in veiy 
many instances widely different fiom their females; but in- 
dependently of selection the tyro sexes, from differing constitU' 
tionally, tend to vary in a somewhat different manner. The 
female has to expend much organic matter in the formation of 
her ova, whereas the male expends much force in fierce contests 
with his rivals, in wandering about in search of the female, in 
exerting his voice, pourmg out odoriferous secretions, <fec : and 
this expenditure is generally concentrated within a short period. 
The great vigour of the male during the season of love seems 
often to intensify his colours, mdependently of any marked dif- 
ference from the female In mankmd, and even as low down 
in the organic scale as in the Lepidoptera., the temperature of the 
body is higher in the male than in the female, accompanied m the 
case of man by a slower pulse.^® On the whole the expenditure 
of matter and force by the two sexes is probably nearly equal, 
though effected m very different ways and at different lates, 
Prom the causes just specified the two sexes can hardly fail to 
differ somewhat in constitution, at least duiing the breeding 
season; and, although they may be subjected to exactly the 
same conditions, they will tend to vary in a different manner. 
If such variations are of no service to either sex, they will not be 
accumulated and increased by sexual or natural selection Never- 
the] ess, they may become permanent if the excitmg cause acts 


'AicMv fiii Path Anat und 
Phvs ’ 1871, p 488. 

The conclasions lecently ar- 
rived at by Di J Stockton Hough, 
on the tempeiature of man, are 
given ID the ‘ Pop Science Review/ 
Jan 1st, 1874, p. 97 

*** Pi of Mantegazza is inclined 
to believe Lettera a Cailo Dai win,' 
‘ Archirio per F Anthi' opologia,' 
1871, p. SOd) that the bright 
colours, common m so many male 
erimsis, are due to the presence 


and letention by them of the speim- 
atic fluid; but this can haidly be 
the ease ; for many male birds, for 
instance young pheasants, become 
brightly colouied in the autumn of 
their fii st yeai . 

For mankind, see Dr. J Stock- 
ton Hough, whose conclusions art 
given m the ‘ Pop. Science Review/ 
1874, p 97. See Gerald’s obseiva- 
tions on the Lepidoptera, ns given 
in the ‘Zoological Rcccid,' 1869, p, 
347. 
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permanently ; and in accoidanrij with a frequent furnri of mlieri- 
lance tbey may foe transmitted to that sex alone in wluch they 
first appeared In this case the two sexes will come to present 
permanent, yet unimportant, differences of character. For 
instance, Mr. Allen shews that with a large number of birds 
mhafoiting the northern and southern United States, the speci- 
mens from the south are darker-coloured than those from the 
north , and this seems to foe the direct result of the difference in 
temperature, light, dec , l»etween the two regions. Kow, in some 
few cases, the two vsexes of the same species appear to Imve been 
differently affected , m the Ag€7m}fs phobnia ?/s the males have had 
their colours greatly intensified m the south; whereas wuth Car^ 
dincdis virgtmannh it is the females which have been thus affected * 
with Qnt^icaJus major the females have been rendered extiomely 
variable in tint, w^hilst the males remain nearly uniform 

A few exceptional cases occur m various classes of animals, in 
which the females instead of the males have acquired veil 
pronounced secondary sexual characters, such as brighter colours, 
greater size, stieiigth, or pugnacity. With birds there has some- 
times been a complete transposition of the ordinary characters 
proper to each sex ; the females having become the more eager 
in courtship, the males remaining comparatively passive, but 
apparently selectmg the moie attractive females, as we may infer 
from the results Certain hen birds have thus been rendered 
more highly coloured or otherwise ornamented, as well as more 
powerful and pugnacious than the cocks ; these characters being 
transmitted to the female ofispring alone. 

It may be suggested that in some cases a double process of 
selection has been carried on; that the males have selected 
the more attractive females, and the latter the more attractive 
males This process, however, though it might lead to tha 
modification of both sexes, would not make the one sex 
different from the other, imless indeed their tastes for the beauti- 
ful differed ; but this is a supposition too improbable to be worth 
considering in the case of any animak excepting man There 
are, however, many ammals m which the sexes resemble each 
other, both being furnished with the same ornaments, which 
analogy would lead us to attribute to the agency of sexual 
selection. In such cases it may be suggested with more plausi- 
bility, that there has been a double or mutual process of sexual 
selection , the more vigorous and precocious females selecting 
the more attractive and vigorous males, the latter rejecting ail 
except the more attractive females. But from what we Imow 


‘ Mammals and Birds of E. Florida,' pp 2C4, 280, 295. 
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of tLo habits of animals, this yiew is hardly probable, for the 
male is generally eager to pair with any female. It is more 
probable that the oinaments common to both sexes were acquire- 
by one sex, geneiaily the male, and then transmitted to the oh- 
spring of both sexes. If, indeed, during a lengthened period the 
males of any species were greatly to exceed the females in 
i mmber, and then during another lengthened period, but under 
different conditions, the reverse were to occur, a double, but 
not simultaneous, process of sexual selection might easily be 
carried on, by which the two sexes might be rendered widely 
different. 

We shall hereafter see that many animals exist, of which 
neither sex is hrilhantly coloured or provided with special orna- 
ments, and yet the members of both sexes or of one alone have 
probably acquired simple colours, such as white or black, through 
sexual selection The absence of bright tints or other ornaments 
may be the result of variations of the right kind never having 
occurred, or of the animals themselves having preferred plain 
black or white. Obscure tints have often been developed 
through natural selection for the sake of protection, and the 
acquirement through sexual selection of conspicuous colours, 
appears to have been sometimes checked from the danger thus 
incurred. But in other cases the males during long ages may 
have struggled together for the possession of the females, and 
yet no effect will have been produced, unless a larger number of 
offsprmg were left by the more successful males to inherit their 
superiority, than by the less successful and this, as previously 
shewn, depends on many complex contingencies. 

sel ecti on acts in a less rigorous manner tha n na tural 
selection. The latter produces its effects by the life or death at 
all ages of the more or less successful individuals. Death, indeed, 
not rarely ensues from the conflicts of rival males. But generally 
the less successful male merely fails to obtain a female, or obtains a 
retarded and less vigorous female later m the season, or, if poly- 
gamous, obtains fewer females ; so that they leave fewer, less vigor- 
ous, or no offspring. In regard to structures acquired through 
ordinary or natural selection, there is inmost cases, as long as the 
conditions of life remain the same, a limit to the amount of 
advantageous modification in relation to certain special purposes ; 
but m regard to structures adapted to make one male victorious 
over another, either in fighting or m charming the female, there 
is no definite limit to the amount of advantageous modification , 
so that as long as the proper variations arise the work of sexual 
selection will go on. This circmnstance may partly account for 
the frequent and extraordinary amount of variability presented 
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by secondary sexual characters. Xovertbeless, Batura! neif ction 
-will determine that such characters shall not bo acquired by the 
"victorious males, if they would be highly injurious, either by 
expending too much of their vital pow ers, or by exposing them 
to any great danger. The development, however, of certain 
jbtructures — of the horns, for mstance, m certain stags — has been 
carried to a wonderful extreme ; and in some cases to an extreme 
■which, as far as the general conditions of hfe are concerned, 
must be slightly injurious to the male. From this fact we learn 
that the advantages which favoured males derive from conquer- 
ing other males in battle or courtship, and thus leaving a 
mimerous progeny, are in the long run greater than those derived 
from mther more perfect adaptation to their conditions of hfe 
We shall further see, and it could never have heen anticipated, 
that the power to charm the female has sometimes been more 
important than the power to conquer other males in battle 

JjAWb op ikhebitancje. 

In order to understand how sexual selection has acted on many 
animals of many classes, and in the course of ages has produced 
a conspicuous result, it is necessary to bear in mind the laws of 
inheritance, as far as they are known. Two distinct elements 
are included under the term inheritance " — the transmission, 
and the development of characters; but as these generally go 
together, the distinction is often overlooked. We see this dis- 
tmction in those chaiacters which are transmitted through 
the early years of life, hut are developed only at maturity 
or during old age. We see the same distinction more clearly 
with secondary sexual characters, for these are transmitted 
through both sexes, though developed in one alone. That they 
are present in both sexes, is mamfest when two sjiecies, having 
strongly-marked sexual chameters, are crossed, for each trans- 
mits the characters proper to its own male and female sex to thA 
hybrid offspring of either sex. The same fact is likewise mani- 
fest, wlien characters proper to the male are occasionally deve- 
loped in the female when she grows old or becomes diseased, 
as, for instance, when the co m mon hen assumes the flowing tail- 
feathers, hackles, comb, spurs, voice, and even pugnacity of the 
cock. Conversely, the same thing is evident, more or less plainly, 
with castrated males. Agam, independently of old age or disease, 
characters are occasionally transferred from tho male to the 
female, as when, in certain breeds of the fowl, spurs regularly 
appear in the young and healthy females. But in truth they are 
smaply developed m tuo female ; for in every breed each detail 
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ia the structure of the spur is traasmitted througti tlie female 
to her male offepring. Many cases ’will hereafter be given, where 
the female exhibits, more or less perfectly, characters proper to 
the male, in whom they must have been first developed, and then 
transferred to the female. The converse case of the first de- 
velopment of characters in the female and of transference to the 
male, is less frequent ; it will therefore be well to give one strik- 
ing instance. With bees the pollen-collecting apparatus is used 
by the female alone for gathering pollen for the larvae, yet in 
most of the species it is partially developed m the males 
to whom it is quite useless, and it is perfectly developed 
in the males of Bombus or the humble-bee®^ As not a 
single other Hymenopterous insect, not even the wasp, which is 
closely aUied to the bee, is provided with a pollen-collectmg 
apparatus, we have no grounds for supposmg that male bees 
primordially collected pollen as well as the females ; although 
we have some reason to suspect that male mam m als primordially 
suckled their young as well as the females. Lastly, m all cases of 
reversion, characters are transmitted through two, three, or many 
more generations, and are then developed under certain unknown 
favourable conditions. This important distinction between 
transmission and development will be best kept in mind by the 
aid of the hypothesis of pangenesis. According to this hypothesis, 
every unit or ceU of the body throws off gemmules or undeveloped 
atoms, which are transmitted to the offspring of both sexes, and 
are multiphed by self-division. They may remam undeveloped 
during the early years of life or durmg successive generations; 
and their development into units or cells, like those fiom which 
they were derived, depends on their affinity for, and umon 
with other umts or cells previously developed in the due order 
of growth. 

Inheritance at corresponding Periods of Life. — This tendency 
is well established. A new character, appearing in a young 
animal, whether it lasts throughout hfe or is only transient, will, 
in general, reappear in the offsprmg at the same age and last 
for the same time. If, on the other hand, a new charactei 
appears at maturity, or even during old age, it tends to re- 
appear in the offspring at the same advanced age When devia- 
tions from this rule occur, the transmitted characters much 
oftener appear before, than after the corresponding age. As I 
have dwelt on this subject sufiS.ciently m another work,®® I will 

H. Muller, Anwenduug der * The Vaiiation of Animals 

Darwin'schen Lehre,"" &c. Verh. and Plants under Domestication/ 
d. n. V, Jah-»-g xxix p. 42. voL u, 1868, p. 75 In tlip' la^l 
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here merely give two or three instances, for the sake of recalling 
the subject to the reader’s mind. In several breeds of the Fowl, 
the down-covered chickens, the young birds in their first true 
plumage, and the adults differ greatly from one another, as well 
as from their common parent-form, the O alius hanlnja; and 
these characters are faithfully transmitted by each breed to their 
offsprmg at the corresponding periods of hfe. For instance, the 
chickens of spangled Hamburgs, whilst covered with down, have 
a few dark spots on the head and rump, but are not striped 
longitudinally, as m many other breeds ; m their first true plu- 
mage, they are beautifully pencilled,” that is each feather is 
transversely marked by numerous dark bars ; but in their second 
plumage the feathers all become spangled or tipped with a dark 
round spot,®^ Hence in this breed variations have occurred at, 
and been transmitted to, three distmct periods of life. The 
Pigeon offers a more remarkable case, because the aboriginal 
parent species does not undergo any change of plumage with 
advancing age, exceptmg that at maturity the breast becomes 
more mdescent ; yet there are breeds which do not acquire their 
characteristic colours until they have moulted two, three, or 
four times; and these modifications of plumage are regularly 
transmitted. 

Inheritance at corresponding Seasons of the Year . — ^With animals 
in a state of nature, innumerable instances occur of characters 
appearing periodically at different seasons. We see this in the 
horns of the stag, and m the fur of arctic animals which becomes 
thick and white during the winter. Many birds acquire bright 
colours and other decorations during the breeding-season alone. 
Pallas states,®^ that in Siberia domestic cattle and horses become 
lighter-coloured during the wmter ; and I have myself observed, 
and heard of similar strongly marked changes of colour, that is, 
from brownish cream-colour or reddish-brown to a perfect white, 
in several ponies in England. Although I do not know that this 
tendency to change the colour of the coat durmg different seasons 

chapter hut one, the provisional mais,^ Szc , vol, i. pp. 160, 249 j 
hypothesis of pangenesis, above vol 11 p 77. 

alluded to, is fully explained ^ Kovsb species Quadrupedum e 

These facts aie given on the Gliimm ordine,^ 1778, p. 7. On 
high authouty of a gieat breedei, the transmission of colour by the 
Hr. Teebay ; see Tegetmeiei’s * Poul- htise, see * Variation of Animals, 
try Book,’ 1868, p 158. On the &c , under Domestication,’ voL 1 p. 
characters of chickens of diffeient 51 Also vol 11 p. 71, for a gene- 
breeds, and on the bieeds of the lal discussion on ^Inheritance a# 
pigeon, alluded to in the following lun-ted by Sex.’ 
paiagiaph, see ^Vaiiation of AnS- 



230 


I fie descent oj 31 an. 


Pakt ii 


IS tiraiiSmittcd, yet it piobably is so, as all shades of colour are 
strongly inherited by the horse. Nor is this form of inheritance, 
as limited by the seasons, more remarkable than its limitation 
by age or sex. 

Inherttance as Ltmtied hy Bex, — The equal transmission of 
characters to both sexes is the commonest form of inheritance, 
at least with those animals which do not present strongly-marked 
sexual differences, and indeed with many of these. But characters 
are somewhat commonly transferred exclusively to that sex, in 
which they first appear. Ample evidence on this head has been 
advanced in my work on ' Yariation under Domestication/ but a 
few instances may here be given. There are breeds of the sheep 
and goat, in which the horns of the male differ greatly in shape 
fiom those of the female ; and these differences, acquired under 
domestication, are regularly transmitted to the same sex. As a 
rule, it IS the females alone in cats which are tortoise-shell, 
the corresponding colour in the males being rusty-red With 
most breeds of the fowl, the characters proper to each sex 
are transmitted to the same sex alone. So general is this form 
of transmission that it is an anomaly when variations in certam 
breeds are transmitted equally to both sexes. There are also 
certain sub-breeds of the fowl m which the males can hardly be 
distinguished from one another, whilst the females differ con- 
siderably in colour. The sexes of the pigeon m the parent-species 
do not differ m any external character, nevertheless, m certain 
domesticated breeds the male is coloured differently fiom the 
female.®® The wattle m the English Garner pigeon, and the crop 
m the Pouter, are more highly developed m the male than in the 
female ; and although these characters have been gamed through 
long-continued selection by man, the slight differences between 
the sexes are wholly due to the form of inheritance which has 
prevailed ; for they have arisen, not from, but rather m opposi- 
tion to, the wish of the breeder 

Most of our domestic races have been formed by the accumula- 
tion of many slight variations; and as some of the successive 
steps have been transmitted to one sex alone, and some to both 
sexes, we find m the different breeds of the same species all 
gradations between great sexual dissimilarity and complete 
similarity Jhstances have already been given with the breeds 
of the fowl and pigeon, and under nature analogous cases are 

Dr Chapuis, ‘ Le Pigeon Yoya- similai diffeieiices m certain bi'eeds 
genr Beige/ 18G5, p 87, Boitaxd at Modena, ‘ Le vaiiaziom dei 
et Coibie, ‘ Les Pigeons de Volifera,* Colombi domestici/ del Paolo Bo- 
fee, 1824, p. 173. See, also, on mzzi, 1873. 
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common. Witli animals under domestication, but whether in 
nature I will not Tenture to say, one sex may lose charactei^ 
proper to it, and may thus come somewhat to resemble the 
opposite sex ; for instance, the males of some breeds of the fowl 
have lost their masculine tail-plumes and hackles. On the 
other hand, the differences between the sexes may bo increased 
under domestication, as with merino sheep, m which the 
ewes have lost their horns. Again, characters proper to one 
sex may suddenly appear in the other sex; as in those sub- 
breeds of the fowl in w-hich the hens acquire spurs whilst young ; 
or, as m certain Polish sub-breeds, m which the females, as 
there is reason to beheve, originally acquired a crest, and sub- 
sequently transferred it to the males All these cases are in- 
telligible on the hypothesis of pangenesis , for they depend on 
the gemmules of eertam parts, although present in both sexes, 
becoming, through the inffuence of domestication, cither dormant 
or developed in either sex. 

There is one difficult question which it will be convenient to 
defer to a future chapter, namely, whether a character at first 
developed in both sexes, could through selection be limited in 
its development to one sex alone. If, for instance, a breeder 
observed that some of his pigeons (of which the characters are 
xisually transferred in an equal degree to both sexes) varied into 
pale blue, could he by long-contmued selection make a breed, 
in which the males alone should be of this tint, whilst the females 
remained unchanged ^ I will here only say, that this, though 
perhaps not impossible, would be extremely difficult; for the 
natural result of breeding from the pale-blue males would be 
to change the whole stock of both sexes to this tint If, how- 
ever, variations of the desii'ed tint appeared, which were from 
the first limited in their development to the male sex, there would 
not be the least difficulty in making a breed with the two sexes 
of a different colour, as mdeed has been effected with a Belgian 
l)reed, in which the males alone are streaked with black. In a 
similar manner, if any variation appeared in a female pigeon, 
vrliich was from the first sexually limited in its development to 
the females, it would be easy to make a breed with the females 
alone thus characterised; hut if the variation was not thus 
origmally limited, the process would be extremely difficult, per- 
hajis impossible.®^ 

Since tne publication of the perienced a breeder as Mr Teget- 
fii-t edition of this work, it has meier After describing some cu- 
highly satisfactoiy to me to nous cases m pigeons, of the trans- 
liiid the following lemaiks (the mission of colour by one sex alone, 
FieM/ Sept, 1872) fiom so ex- and the formation of a sub-Creeil 
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On the Ii elation between the Period of Devel(^ment of a Character 
aud tts Transmission to one Sex or to hath Sexes — Why certaiiQ 
characters should be inherited by both sexes, and other charac- 
ters by one sex alone, namely by that sex in which the character 
hrtet appeared, is in most cases quite unknown We cannot even 
conjecture why with certain sub-breeds of the pigeon, black 
sti'ise, though transmitted through the female, should be deve- 
loped in the male alone, whilst every other character is equally 
transferred to both sexes. Why, again, with cats, the tortoise- 
shell colour should, with rare exceptions, be developed in the 
female alone. The veiy same character, such as deficient or su- 
pernumerary digits, colour-blindness, &c , may with mankind be 
inherited by the males alone of one family, and m another family 
by the females alone, though in both cases transjpiitted through 
the opposite as well as through the same sex.®® Although we are 
thus ignorant, the two followmg rules seem often to hold good — 
that variations which first appear m either sex at a late period of 
life, tend to be developed m the same sex alone , whilst variations 
which first appear early in life m either sex tend fco be developed in 
both sexes I am, however, far from snpposmg that this is the 
sole deteimming cause As I have not elsewhere discussed this 
subject, and as it has an important bearing on sexual selection, 
I must here enter into lengthy and somewhat intricate details. 

It is in itself probable that any character appearing at an 
early age would tend to be inherited equally by both sexes, for 
the sexes do not differ much in constitution before the power 
of reproduction is gained On the dlher hand, alter this power 
has been gained and the sexes have come to differ in constitution, 
the gemmules (if I may again use the language of pangenesis) 
which are cast off from each varying paat in the one sex would 
bo much more likely to possess the proper affinities for umting 
with the tissues of the same sex, and thus becoming developed, 
than with those of the opposite sex. 

I was first led to infer that a relation of this kind exists, fi-om 
the fact that whenever and in whatever manner the adult male 
differs from the adult female, he differs in the same manner from 
the young of both sexes. The generality of this fact is quite 
remarkable: it holds good with almost all mammals, birds. 


with this chaiacter, he says * “It “ facts that I have i elated; but it 
“ a singular cii cumstance that Mi. “ is remaikable how very doselj 

“ Dai win should ha\e suggested the “ he suggested the light method ol 

possibility of modifying the serual “ pioceduie ” 

“ coloms of buds by a couise of Befeiences aie given in my 

artificial selection When he did Vaiiatmn of Animals undei Domes- 
ao, he was in ignoian^a of these tuation/ rol, 11 p 72 . 
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ampliibians, and fishes , also vnth many crastaceans, spiders, and 
some few insects, such as certain orthoptexa and iitellute. In 
all these cases the Yariations, through the acciimnlation of -^ihieh 
the male acquired his proper masculine characters, must have 
oecuir(jd at a somewhat late period of life ; otherwise the young 
males would ha^e been similarly characterised ; and conformablj 
with our rule, the variations are transmitted to and devcdoped m 
the adult males alone. When, on the other hand, the adult male 
closely resembles the young of both seses (these, with rare 
exceptions, being alike), be generally resembles the adult female ; 
and m most of these cases the variations through which the young 
and old acquired their present characters, probably occurred, 
aci’ordmg to our rule, during youth. But there is here room for 
doubt, for characters are sometimes transferred to the offspring 
at an earher age than that at which they first appeared m the 
parents, so that the parents may have varied when adult, and 
have transferred their characters to their offsprmg whilst \oung. 
There aie, moreover, many animals, in which the tw^o sexes closely 
resemble each other, and yet both differ from their young ; and 
here the characters of the adults must have been acquhed late in 
hfe , nevei theless, these characters, in apparent contradiction to 
our rule, are transferred to both sexes. We must not, however, 
overlook the possibility or even probability of successive vana- 
tions of the same nature occurrmg, under exposure to similar 
conditions, simultaneously in both sexes at a rather late period 
of life ; and in this case the variations would be transferred to 
the offsprmg of both sexeS ^ a corresiionding late age ; and therw 
would then be no real contradiction to the rule that vanations 
occuiring late in life are transferred exclusively to the sex in 
which they first appeared. This latter rule seems to hold true 
more genez*ally than the second one, namely, that variations 
which occur in either sex early in hfe tend to be transferred to 
hath sexes As it was obviously impossible even to estimate in 
how large a number of cases throughout the animal kingdom 
these two propositions held good, it occurred to me to investigate 
some striking or crucial mstances, and to rely on the result. 

An excellent case for mvestigation is afforded by the Beer 
family. In all the species, but one, the horns are developed 
only m the males, though certainly transmitted thmugh the 
females, and capable of abnormal development m them. In the 
reindeer, on the other hand, the female is provided with horns ; 
so that in this species, the horns ought, according to our role, 
to appear early m hfe, long before the two sexes are mature 
and have come to difer much in constitution. In all the 
^thor species the horns ought to appear later in life, which 
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would lead to their deYelopmeut in that sex alone, in which 
they first appeared in the progenitor of the whole Pamily. Now 
in seven species, belonging to distinct sections of the family and 
inhabiting different regions, in which the stags alone bear horns, 
I find that the horns first appear at periods, varymg from nine 
months after birth m the roebuck, to ten, twelve or even more 
months in the stags of the six other and larger species But 
with the reindeer the case is widely different ; for, as I hear from 
Prof Nilsson, who kindly made special enquiries for me m 
Bapland, the horns appear in the young animals within four or 
five weeks after birth, and at the same time in both sexes. So 
that here we have a structure, developed at a most unusually 
early age in one species of the family, and likewise com m on to 
both sexes in this one species alone 

In several kinds of antelopes, only the males are provided with 
horns, whilst in the greater number both sexes bear horns. 
With respect to the period of development, Mr. Blyth informs 
me that there was at one time in the Zoological Gardens a young 
koodoo (Aid strejisicero^^ of which the males alone are horned, 
and also the young of a closely-allied species, the eland (^Ant. 
o/etfs), in which both sexes are horned. Now it is in strict 
conformity with our rule, that in the young male koodoo, 
although ten months old, the horns were remarkably small, con- 
sidering the size ultimately attamed by them; whilst in the 
young male eland, although only three months old, the horns 
were already very much larger than m the koodoo. It is 
also a noticeable fact that in the prong-horned antelope,^^ 
only a few of the females, about one in five, have horns, and 
these are in a rudimentary state, though sometimes above four 
inches long , so that as far as concerns the possession of horns 
by the males alone, this species is m an intermediate condition, 
and the horns do not appear until about five or six months after 
birth. Therefore in comparison with what little we know of 
the development of the horns in other antelopes, and from what 

I am mucii obliged to Mr. tinent, see J. I> Caton, in ‘ Ottawa 
Ctjpples foi having made enquiries Acad, of Kat Sc. 1868, p. 13 For 
for me in regard to the Roebuck Cervus Eldi of Pegu, see Lient. 
and Red Deer of Scotland from Mi. Beavan, ^Pioc. Zoolog. See.* 1867, 
Robertson, the experienced head- p. 762. 

forester to the Maiqnis of Breadal- *** Antilocapra Americana I have 
bane In regaid to Fallow-deer, I to thank Dr Canfield for mforma- 
have to thank Mi. Eyton and tion with lespect to the horns of the 
otheis for mformrtion Foi the female see also his paper in ^ Pi oc. 
Cervus alces of N. America, see Zoolog. Soc.* 1866, p. IC^, Also 
^ Land and Water,* 1868, pp 221 Owen, ^Anatomy of Vertebrates, 
and 254 , and for the C. Virgimanus vol in p 627* 
ma stvongyloceros of the same con- 
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we do know witk respect to the horns of deer, ea,ttle, tLo^o 
of the prong-horned antelope appear at an intermediate ptrpid 
of life, — that IS, not very early, as in cattle and sheep, nor ^ery 
iate, as in the larger deer and antelopes. The horns of sheep, 
goats, and cattle, which are well developed in lioth sexes, though 
not quite equal m size, can be felt, or oven seen, at birth or scKin 
atterwards.^^ Our rule, however, seems to fail in some breeds 
of sheep, for instance merinos, m which the rams alone are 
homed; for I cannot find on enquir^’^,'^^ that the horns are 
developed later in Me m this breed than in ordinaiy sheep m 
which both sexes are horned. But with domesticated sheep the 
presence or absence of horns is not a firmly fixed character ; for 
a certain proportion of the merino ewes liear femall horns, and 
some of the rams are hornless, and m most breeds hornless 
ewes are occasionally produced. 

Dr. W Marshall has lately made a special study of the pro- 
tuberances so common on the heads of birds, and he comes 
to the followmg conclusion ; — that with those species in winch 
they are confined to the males, they are developed late m 
life ; whereas with those species in which they are common to 
the two sexes, they are developed at a very early period- This 
certainly a stxukmg confirmation of my two law’s of mheritancc. 

In most of the species of the splendid family of the Pheasants, 
the males differ conspicuously from the females, and they acquire 
their ornaments at a rather late period of Me. The eared 
pheasant (^Crossopiilon auniunz), however, ojGfers a remai’kal»2e 
exception, for both sexes possess the fine caudal plumes, the 
large ear-tufts and the crimson velvet about the head ; I find 
that all these characters appear very early in life in accordance 
with rule. The adult male can, however, be distinguished from 
the adult female by the presence of spurs, and conformably 

I have been asbined that the however, a breed of sheep in which, 
horns of the sheep m North Wales as with meiinos, the xams alone 
can always be felt, and aie some- hear horns ; and Mr Win wood 
times even an inch in length, at Reade informs me that in one case 
hiith Yonatt says Cattle,’ 1834, obseived by him, a yoting ram, 
p 277), that the prominence of hoin on Feb 10th, first shewed 
the tiontal bone m cattle penetrates hoins on March 6th, fo that in this 
the cntis at biith, and that the instance, m confoimifcy with rule, 
horny mattei is soon formed over the development of the horns oc- 
it, cnried at a later period oi life than 

*2 I am gieatly indebted to Prof. in Welsh sheep, m which both sexes 
Victor Cams foi having made en- are homed 

qniiies foi me, fiom the highest ‘ tJeber die knochernen ^hadel- 

anthorities, with respect to the hockei der ’ in the^Kieder- 

meiino sheep of Saxony. On the landisc nen Archiv iiir J^oologie,” 
<5tiiaea coast of Afiica there is. Band 1 Heft 2, 1872. 
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with our rale, these do not "begin to be developed before the age 
of six months, as I am assnred by IVIr. Bartlett, and even at this 
age, the two sexes can hardly be distinguished.'^^ The male and 
female Peacock differ conspicuously from each other m almost 
every part of their plumage, except m the elegant head-crest, 
which is common to both sexes ; and this is developed very early 
in life, long before the other ornaments, which are confined to the 
male* The wild-duck offers an analogous case, for the beautiful 
green speculum on the wings is common to both sexes, though 
duller and somewhat smaller in the female, and it is developed 
early in life, whilst the curled tail-feathers and other ornaments 
of the male are developed later Between such extreme cases 
of close sexual resemblance and wide dissimilarity, as those of 
the Crossoptilon and peacock, many intermediate ones could be 
given, in which the characters follow our two rules in their order 
of development. 

As most insects emerge from the pupal state in a mature 
condition, it is doubtful whether the penod of development can 
determme the transference of their characters to one or to both 
sexes But we do not know that the coloured scales, for instance, 
in two species of butterflies, m one of which the sexes differ in 
colour, whilst in the other they are alike, are developed at the 
same relative age in the cocoon. Nor do we know whether all 
the scales are simultaneously developed on the wings of the same 
species of butterfly, m which certain coloured marks are confined 

** In the common peacock (^Pavo sexes; but I have not been able to 
cristatus) the male alone possesses discovei whether its full develop- 
spuis, whilst both sexes of the Java ment occurs later in life m the 
Peacock (P midtcus') offer the un- males of such species, than in the 
usual case of being furnished with male of the common duck, as ought 
spuis. Hence I fully expected that to be the case accoidmg to our 

m the latter species they would lule With the allied Mergus cic- 

have been developed eailiei in life cullatus we hare, however, a case of 
than in the common peacock ; but this kind the two sexes differ con- 
M Hegt of Amsterdam informs me, spieuously in general plumage, and 
that with young buds of the pie- to a considerable degree in the 
vious year, of both species, com- speculum, which is puie white m 
pared on April 23id, 1869, there the male and gi eyish- white lu the 
was no diffeience in the develop- female. Now the young males at 
ment of the spuis The spuis, first entnely lesemble the females, 
however, weie as yet lepiesented and have a greyish-white speculum, 
meiely by slight knobs or eleva- which becomes puie white at an 

tions I presume that I should eailier age than that at which the 

liave been informed if any difleience adult male acquires Ins other and 
m the rate of development had more strongly-maiked sexual diS- 
oeen observed subsequently. feren-ces : see Audubon, 

In some other species of the logical Biography,' voi 111 . 13^5^ 
Duck family the speculum diSeis pp 249 250 
•n a gi eater degree in the two 
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to one sax, wluist others are common to t>otIi sexes. A difference 
of this kind m the period of development is not so improbable as 
it may at first appear ; for with the Urthoptera, which assume 
their adult state, not by a single metamorphosis, but by a suc- 
cession of moults, the young males of some species at lirst 
resemble the females, and acquire their distinctive masculine 
characters only at a later moult. Strictly analogous cases occur 
at the successive moults of certam male crustaceans. 

We have as yet considered the transference of characters, re- 
latively to their period of development, only in specie in a 
natural state; we will now turn to domesticated ammals, and 
first touch on monstrosities and diseases. The presence of super- 
numerary digits, and the absence of certam phalanges, must be 
determmed at an early embryomc period — the tendency to profuse 
bleeding is at least congenital, as is probably colour-blindness — 
yet these peculiarities, and other similar ones, are often limited 
in their transmission to one sex; so that the rule that 
characters, developed at an early period, tend to be trans- 
mitted to both sexes, here wholly fails. But this rule as 
before remarked, does not appear to be nearly so general as the 
converse one, namely, that characters which appear late m hfc 
m one sex are transmitted exclusively to the same sex. From 
the fact of the above abnormal peculiarities becoming attached 
to one sex, long before the sexual functions are active, we may 
infer that there must be some difference between the sexes at an 
extremely early age. With respect to sexually-limited diseases, 
we know too little of the period at which they oiiginate, to draw 
any safe conclusion. Gout, however, seems to fall under our 
rule, for it is generally caused by mtemperanee during manhood, 
and is transmitted from the father to his sons in a much more 
marked manner than to his daughters. 

In the various domestic breeds of sheep, goats, and cattle, the 
males differ from their respective females in the shape or develop- 
ment of their horns, forehead, mane, dewlap, tail, and hump on 
the shoulders , and these pecuharities, m accordance with our 
rule, are not fully developed until a rather late period of hfe. 
The sexes of dogs do not differ, except that in certain breeds, 
especially m the Scotch deer-hound, the male is much larger 
and heavier than the female ; and, as we shall see in a future 
chapter, the male goes on increasing in size to an unusually late 
period of life, which, accordmg to rule, will account for his in- 
creased size being transmitted to his male offspring alone. On 
the other hand, the tortoise-shell colour, which is confined to 
female cats, is <iujte distinct at birth, and this case violates the 
rule. There is a breed of pigeons in which the males alone ara 
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streaked mth black, and the streaks can be detected even in the 
nestlings ; but they become more conspicuous at each successive 
moult, so that this case partly opposes and partly supports the 
rule. With the English Gamer and Pouter pigeons, the full 
development of the wattle and the crop occurs rather late in life, 
and conformably with the rule, these characters are transmitted 
in full perfection to the males alone. The following cases perhaps 
come within the class previously alluded to, in which both sexes 
have varied m the same manner at a rather late period of life, 
and have consequently transferred their new characters to both 
sexes at a corresponding late period , and if so, these cases are 
not opposed to our rule : — there exist sub-breeds of the pigeon, 
described by Neumeister,^® in winch both sexes change their 
colour durmg two or three moults (as is hkewise the case with 
the Almond Tumbler), nevertheless, these changes, though 
occurrmg rather late in life, are common to both sexes. One 
variety of the Canary-bird, namely the London Prize, offers a 
nearly analogous case 

With the breeds of the Fowl the inheritance of various chaiac- 
ters by one or both sexes, seems generally determined by the 
period at which such characters are developed. Thus in all the 
many breeds m which the adult male differs greatly in colour 
from the female, as well as from the wild parent-species, he 
differs also from the young male, so that the newly-acquired 
characters must have appeared at a rather late period of life. 
On the other hand, m most of the breeds m which the two sexes 
resemble each other, the young are coloured in nearly the same 
manner as their parents, and this renders it probable that their 
colours first appeared early in hfe We have mstances of this 
fact in all black and white breeds, in which the young and old 
of both sexes are alike ; nor can it be maintained that there is 
something pecuhar in a black or white plumage, which leads to 
its transference to both sexes, for the males alone of many 
natural species are either black or white, the females bein<y 
differently coloured. With the so-called Cuckoo sub-breeds <rf 
‘the fowl, in which the feathers are transversely pencilled with 
dark stripes, both sexes and the chickens are coloured m nearly 
the same manner. The laced plumage of the Sebright bantam 
is the same in both sexes, and in the young cbicTrfiofi the wing- 
feathers are distmctly, though impertectly laced. Spangled 
liam burgs, however, offer a partial exception 5 for the two sexes, 
though not quite alike, resemble each other more closely f-Vtau 


** ‘ Das Ganse der Taubenzucht,’ 
18 57, s 21, 24 Foi the case of 
the St leaked p7£eons, a.ee Di Cha- 


puis, Le pigeon voyageur Beige/ 
1865, p 87, 
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do tbe sexes of tlie a1x>rigioal parent-specfes ; jet they acquire 
ttieir characteristic plumage late m life, for the ebicfeeus are 
distinctly pencilled. With respect to other characters besides 
colour, in the wild-parent species and in mc^t of the domestic 
breeds, the males alone possess a well-developed <x)mb ; but in 
the young of the Spanish fowl it is largely developed at a very 
early age, and, in accordance with this early development in the 
male, it is of unusual size in the adult female. In the Game 
breeds pugnacity is developed at a wonderfully early age, of 
which curious proofs could be given ; and this character is trans- 
mitted to both sexes, so that the hens, from their extreme 
pugnacity, are now generally exhibited m sej:>arate pens. With 
the Polish breeds the bony protuberance of the skull which 
supports the crest is partially developed even before the chickens 
are hatched, and the crest itself soon begins to grow, though at 
first feebly and in this breed the adults of both sexes are 
characterised by a great bony protuberance and an immense crest. 

Fmally, from what we have now seen of the relation which 
exists in many natural species and domesticated races, tetween 
the period of the development of their characters and tho 
manner of their transmission — ^for example, the sinking fact of 
the early growth of the horns in the reindeer, in which both 
sexes bear horns, in comparison with their much later grouth 
in the other species in which the male alone bears horns — we 
may conclude that one, though not the sole cause of characters 
being exclusively mherited by one sex, is their development at 
a late age. And secondly, that one, though apparently a less 
efficient cause of characters being inherited by both sexes, is 
their development at an early age, whilst the sexes differ 
but little in constitution It appears, however, that some 
difference must exist between the sexes even during a very 
early embryonic period, for characters developed at this age not 
rarely become attached to one sex 

Bummary and concluding remarhs , — Prom the foregoing dis- 
cussion on the various laws of inheritance, we learn that the 
characters of the parents often, or even generally, tend to become 
developed in the ofifspring of the same sex, at the same age, an{l 
periodically at the same season of the year, in which they first 

For full particnlars and re- 250, 256. In regaid to the higher 
feiences on all these points respect- anirnals, the sexn.il differences which 
mg the several breeds of the Fowl, have ai isen under domestication aie 
see ‘Variation of Animals and Plants described in the same work undir 
under OomeaticatioEu \o\ 1 pp. the htad of each species 
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appeared in ilio parents. But these rules* ownip; 1o unknown 
causes, are far from being fixed. Hence during the modification 
of a species, the successive changes may readily be ti ansmitted 
in diflerent ways; some to one sex, and some to both ; some to 
the offspring at one age, and some to the offspring at all ages. 
J^'ot only are the laws of inlieritance extremely complex, but so 
are the causes which induce and govern variability. The 
variations thus mduced are preserved and accumulated by 
sexual selection, winch is m itself an extremely complex affair, 
efepondmg, as it does, on the ardour in love, the courage, and 
the rivalry of the males, as well as on the powers of perception, 
the taste, and will of the female. Sexual selection will also 
be largely dominated by natural selection tending towards 
the general welfare of the species Hence the manner in which 
the individuals of either or both sexes have been affected 
through sexual selection cannot fail to be complex in the highest 
degree* 

"W hen variations occur late in life in one sex, and are trans- 
mitted to the same sex at the same age, the other sex and the 
young are left unmodified When they occur late in life, but 
are transmitted to both sexes at the same age, the young alone 
are left unmodified. Yariations, however, may occur at any 
period of hfe in one sex or in both, and be transmitted to both 
sexes at all ages, and then all the individuals of the species 
are similarly modified. In the following chapters it will be seen 
that all these cases frequently occur in nature 

Sexual selection can never act on any ammal before the age 
for reproduction arrives. From the great eagerness of the male 
it has generally acted on this sex and not on the females. The 
males have thus become provided with weapons for fighting 
with their rivals, with organs for discovering and securely 
holding the female, and for exciting or charmmg her. When 
the sexes differ m these respects, it is also, as we have seen, an 
extremely general law that the adult male differs more or less 
from the young male ; and we may conclude from this fact that 
the successive variations, by which the adult male became modi- 
fied, did not generally occur much before the age for reproduction 
Whenever some or many of the variations occurred early in 
life, the young males would partake more or less of the charac- 
ters of the adult males ; and differences of this kmd between 
the old and young males may be observed m many species of 
animals. 

It is probable that young male animals bave often tended to 
vary m a manner which would not only have bee 7 i of no use to 
them at an early age, but would have been actually injurious— 
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as by acqixirmg biigltt colours^ whicli would render them con- 
spicuous to tkeir euoniies, or by acquiring structures, such aa 
grjat horns, which uould expend much vital force m their 
development- Variations of this kind occurring in the young 
males would almost certainly be eliminated through natural 
selection. Witii the adult and experienced males, on the other 
hand, the advantages derived from the acquisition of such 
characters, would more than counterbalance some exposure to 
danger, and some loss of vital force. 

As variations which give to the male a better chance of 
conquering other males, or of findmg, securing, or charmmg the 
opposite sex, would, if they happened to arise in the female, be 
of no service to her, they would not be preserved in her through 
sexual selection. We have also good evidence with domesticated 
animals, that variations of all kinds are, if not carefully selected, 
soon lost through intercrossing and accidental deaths. Conse- 
quently m a state of nature, if variations of the above kind chanced 
to arise in the female Ime, and to be transmitted exclusively m 
this line, they would be extremely liable to be lost. If, however, 
the females varied and transmitted their newly acquired 
characters to their ojBEspring of both sexes, the characters which 
were advantageous to the males would be preserved by them 
through sexual selection, and the two sexes would m consequence 
be modified in the same manner, although such characters were of 
no nse to the females ; but I shall hereafter have to recur to these 
more intricate contingencies. Lastly, the females may acquire, and 
apparently have often acquired by transference, characters from 
the male sex. 

As variations occurring late in life, and transmitted to one 
sex alone, have incessantly been taken advantage of and accumu- 
lated through sexual selection in relation to the reproduction of 
the sjiecies , therefore it appears, at first sight, an unaccountable 
fact that similar variations have not frequently been accumu- 
lated through natural selection, in relation to the ordmairy 
habits of life. If this had occurred, the two sexes would often 
have been differently modified, for the sake, for instance, of 
capturing prey or of escaping feom danger. Bifferences of this 
kind between the two sexes do occasionally occur, especially in 
the lower classes. But this nnphes that the two sexes follow 
different habits in their struggles for existence, which is a rare 
circumstance with the higher animals. The case, however, is 
widely different with the reproductive functions, m which respect 
the sexes necessarily differ. Bor variations in structure which 
are related to these functions, have often proved of value to one 
sex and from having arisen at a “’ate period of life, have been 
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nran^mitted. to one sex alone , and sncli Tariations, tlins preserved 
and transmitted, have given rise to secondary sexual characters. 

In the following chapters, I shall treat of the secondary 
sexual characters in animals of all classes, and shall endeavour m 
each case to apply the principles explained in the present 
chapter. The lowest classes will detam us for a very short timej 
but the higher animals, especially birds, must be tieated at 
considerable length. It should be borne in mind that for 
reasons already assigned, I intend to give only a few illustrative 
instances of the innumerable structures by the aid of which the 
male finds the female, or, when found, holds her. On the other 
hand, all structures and instmcts by the aid of which the male 
conquers other males, and by which he allures or excites the 
female, will be fully discussed, as these are in many ways the 
most interesting. 

Supplement on the propo'i tional numbers of the two sexes in anvmals 
belonging to various classes. 

As no one, as far as I can discover, has paid attention to the 
relative numbers of the two sexes throughout the ammal 
kingdom, I will here give such materials as I have been able to 
collect, although they are extremely imperfect. They consist in 
only a few instances of actual enumeration, and the numbers are 
not very large. As the proportions are Imown with certainty only 
in mankind, I will first give them as a standard of comparison. 

Man — In England during ten years (from 1867 to 1866) the 
average number of children bom alive yearly was 707,120, in 
the proportion of 104 5 males to 100 females. But m 1857 the 
male births throughout England were as 105 2, and m 1865 as 
104*0 to 100. Booking to separate districts, in Buckingham- 
shire (wheie about 5000 children are annually born) the mean 
proportion of male to female births, durmg the whole period of 
the above ten years, was as 102*8 to 100; whilst m Wales 
(where the average annual births are 12,873) it was as high 
as 106 2 to 100. Taking a still smaller district, viz , But- 
landshii*e (where the annual births average only 739), in 1864 
the male births were as 114 6, and in 1862 as only 97 0 to 
100 , bnt even in this small district the average of the 7385 
births durmg the whole ten years, was as 104*5 to 100 ; that is in 
the same ratio as throughout England.^^ The proportions are 
sometimes slightly distnrbed by unknown causes; thus Prof 

^ ‘ Twenty-iuntli Annual Keport In this report (p. xn ) a &pe( jai 
mi the Kegistiar-Geneial foi 1866 .’ cennial table is given. 
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Faye states that in some districts of Norway there has beeu 
"" durmg a decennial period a steady deficiency of boys, whilst 
in others the opposite condition has existed.** In Fiance 
dm mg forty-four years the male to the female births haTe been 
as 106 2 to 100 , but durmg this period it has occurred hve 
times in one department, and six times in another, that tho 
female births have exceeded the males. In Eussia the average 
proportion is as high as 108 9, and m Philadelplna m the United 
States as 110’5 to 100 The average for Europe, deduced by 
Bickes from about seventy million births, is 106 male® to lOO 
females. On the other hand, with white children bom at the 
Cape of Good Hope, the proportion of males is so low as to fluctuate 
durmg successive years between 90 and 99 males for every If U 
females. It is a smgular fact that with Jews the proportion of 
male births is decidedly larger than with Christians : thus in 
Prussia the proportion is as 113, in Breslau as 114, and in 
Livonia as 120 to 100 , the Christian births m these countries 
being the same as usual, for instance, in Livonia as 104 to 100 ® 
Prof. Faye remarks that a still greater preponderance of 
males would be met with, if death struck both sexes in equal 
proportion in the womb and durmg birth. But the fact is, that 
for every 100 still-born females, we have in several countries 
from 134'6 to 144 9 still-born males. During the first four or 
** five years of life, also, more male children die than females , 
for example in England, during the first year, 126 boys die for 
every 100 girls — a proportion which in France is still more 
** unfavourable.*’®^ Dr. Stockton-Hongh accounts for these facts 
in part by the more frequent defective development of males 
than of females. We have before seen that the male sex is more 


For Norway and Russia, see 
abstract of Prof Faye*s lesearrhes, 
m ‘ Biitifah and Foieign Medico- 
Ohiruig. Renew/ April, 1867, pp. 
343, 345 For France, the ‘ An- 
nuane pour FAn 1867/ p. 213 
For Philadelphia, Oi Stockton- 
Hough, * Social Science Assoc ^ 1874. 
For the Gape of Good Hope, Quetelet 
as quoted by Dr H H Zouteveen, 
in the Dutch Tianslation of this 
woik (vol 1 p. 417), where much 
iufoimation is given on the piopor- 
tion of the sexes 

** In regard to the Jews, see M. 
Thury, ‘La Loi de Production des 
Sexes,' 1863, p. 25 

‘Hiitish and Foreign Medico- 
Chimrg. Renew,* April, 1867, p. 


343. Dr. Stark also remarks 
(‘Tenth Annual Eepoit of Biiths, 
Deaths. &c,, in Scotland/ 1867, p 
xxvui.) that “These examples may 
“ sutHce to shew that, at almost 
“ eveiy stage of life, the males m 
“ Scotland have a gi eater liability 
“ to death and a higher death-rate 
“ than the females. The fact, how- 
“ ever, of this peculiarity bemg 
“ most strongly develojied at that 
“ infantile period of life when the 
“ dress, food, and general treatment 
“ of both sexes ai e alike, seems tc 
“ prove that the higher male death- 
“ rate is an impie&>sed, natural, ana 
“ constitutional peculiarity due u 
“ sex alone.** 


E 
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variable in structxire tlian tbe female; and variations in im- 
portant organs would generally be injinrious But the &izq of 
the body^y and esxieciaily of the head, being greater in male than 
temale mfants is another cause; for the males are thus more 
liable to bo injured durmg partuiition. Consequently the still- 
born males are more numerous , and, as a highly competent judge, 
Dr. Crichton Browne,*^ believes, male infants often suffer in health 
for some years after birth. Owing to this excess in the death.- 
rate of male children, both at birth and for some time sub* 
sequently, and owing to the exposure of grown men to various 
dangers, and to their tendency to emigiate, the females in all 
old-settled countries, where statistical records have been kept,^^ 
are found to preponderate considerably over the males. 

It seems at first sight a mysterious fact that in different 
nations, under different conditions and climates, m Naples, 
Prussia, ‘Westphalia, Holland, Prance, England and the United 
States, the excess of male over female births is less when they 
are illegitimate than when legitimate/^ This has been explamed by 
different writers in many different ways, as from the mothers 
being goneraJly young, from the large proportion of first preg- 
nancies, &c But we have seen that male infants, from the laige 
size of their heads, suffer more than female infants during 
parturition , and as the mothers of illegitimate children must be 
more liable tban other women to undergo bad labours, fiom 
\aiiQus causes, such as attempts at concealment by tight lacmg, 
haid work, distress of mmd, &c, their male mfants would 
pioportionably suffer. And this piobably is the most efficient 
of all the causes of the proportion of males to females born 
alive bemg less amongst illegitimate children than amongst the 
legitimate. With most ammals the greater size of the adult 
male than of the female, is due to the stronger males havmg 
conquered the weaker m their straggles for the possession of 
the females, and no doubt it is owmg to this fact that the two 
sexes of at least some animals differ m size at birth. Thus 

‘ West Riding Lunatic Asylum Paraguay, accoadmg to the accuiate 
Reports/ vol i. 1871, p. 8. Sii J Azaia dans PAmeiiq^ue 

Simpson has proved that the head mend.’ tom. ii. 1809, p. 60, 179), 
of the male mtant exceeds that of the women aie to the men in the 
the female by 3-8 ths of an inch in piopoition oi 14 to 13. 
circumfeience, and by l-8th in Babbage, ^ Edmbuigh Jouinal 

transverse diametei. Quetelet has of Science,’ 1829, vol i p 88 , also 
fhewn that woman is boin smallei p 90, on still-boin children. On 
than man, see Di. Duncan, ^Fe- illegitimate childien m England, 
cundity, Feitility, Sterility/ 1871, tee ‘Repoit of Hegistrar-Gene'^jS 
P" foi 1866/ p XV* 

V/itL tne savage Guaranys of 
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WG have the enrions fact that we may attriLiitc the more 
ireqTient deaths of male than female infants, < s|*eL>a]^y amongst 
the illegitimate, at least in part to sexual selection. 

It has often been supposed that the relative age of the two 
jiarents determines the sex of theoUkpnug, and Prof. Iieuckart^ 
has advanced what he considers sufficient evitlenco, with respect 
to man and certain domesticated ammals, that this is one impor«* 
tant though not the sole factor m the result. Bo again the period 
of impregnation relatively to the state of the female has been 
thought by some to be the efficient cause ; but recent observs^ 
tions discountenance this belief. According to I)r* Btockton- 
Hough/^ the season of the year, the poverty or wealth of the 
parents, residence in the country or m cities, the crossing of 
foi eign immigrants, <&e , ail influence the proportion of the 
sexes. With mankind, polygamy has also been supposed to lead 
to the birth of a greater proportion of female infants ; but Dr, J. 
Campbell carefully attended to this subject in the harems of 
Siam, and concludes that the proportion of male to female I urths 
IS the same as from monogamous unions. Hardly any animal 
has been rendered so highly polygamous as the English race- 
horse, and we shall immediately see that his male and female 
offspring are almost exactly equal in number, I will now give 
the facts which I have collected with respect to the prop>rtional 
numbers of the sexes of various animals ; and will then briefly 
discuss how far selection has come into play m determining the 
result. 

Morses — Mr Tegetmcier has been so kind as to tabulate for me from 
the ‘ Kacing Calendar’ the biiths of rice-hui&ea durini? a |>erird of 
twenty-one years, viz, frum 18-16 to 1867; 1849 being omitted, as no 
leturns weie that year publibhei The total biitiis were con- 

sisting of 12,763 malei and 12,797 females, or in the proportion of 99 7 
malts to 300 females. As the*e numbers are tolerably large, and as 
they are drawn from all parts of England, during several years, we may 
with much confidence conclude that with the domestic horse, or at 
least with the race-horse, the two sexes are produced m almost equal 
numbers The fluctuations in the proportions dm mg succesaive years 

Xicuckart (m Waj^ner ‘ H lud- notice, as shewing how infertile 
woiteibuch der Phys ’ L, iy 1853, the^e higbly-nurtined and rathci 
s, 774. ^loseiy-mteibied animals have be- 

Social Science Assoc, o* Fhtla- come, that not iar ftom one-third o? 
delphia, 1874. the ma^es failed .,!> protluce hving 

Anthiopological foils. Thus during 1866, 809 mak 

April, 1870, p cviu. colts and 816 female colts were born. 

Dux mg eleven years a recoid and 743 mares failed to produee 
was kept of the number of maies offspring, Dui mg 1867, 836 mal««< 
which proved bairen or prematuiely and 902 females were born, and 794 
d;pp*^d then foals; and it deserve^ mares faffed. 
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are closely like tkose whieh occur “witli mankind, when a &mall and 
thinly-populated area is consideied, tbus in 1856 the male horses weie 
as 107 1, and in 1867 as only 92 6 to 100 females. In tho tabulated 
retains the proportions vary m cycles, for the males exceeded the 
females during bix sncce&sive years, and the females exceeded the 
males during two peiiods each of tour years: this, however, may bo 
accidental , at least I can detect nothing of the kind with man m the 
decennial table m the Hegistrar’s Beport for 1866 

— During a period of twelve years, from 1857 to 1868, the births 
of a laige number of greyhounds, throughout England, were sent to 
the ‘ Field’ newspaper , and I am again indebted to Mr Tegetmeier for 
carefully tabulating the results. The recorded biiths were 6878, 
consisting of 3605 males and 3273 feu’ales, that is, in the pioportioii of 
110 1 males to 100 females. The greatest fluctuations occuired in 
18b4, when the proportion was as 95 3 males, and in 1867, a^ 116 3 
males to 100 females The above average proportion of 110 1 to 100 is 
probably nearly ooirect in the cose ot the greyhound, bnt whether it 
would hold with other domesticated breeds is 111 some degree doubtful 
Mr Guppies has enquired from sever.d great breeders of dogs, and finds 
that all without exception believe that temales are produced in excess, 
but he suggests that this belief may have arisen from females being 
less valued, and from the consequent disappointment producing a 
stronger impression on the mind. 

Sheep . — The sexes of sheep are not ascertained by agriculturists until 
several months after bath, at the period when the males are castrated, 
so that the following leturns do not give the proportions at birth. 
Moreover, I And that seveial great breeders in Scotland, who annually 
raise some thoufcand sheep, are firmly convinced that a larger propoition 
of males than of iemalcs die duimg the first yeai or two Thoiefoie the 
propoition of males would be somewhat larger at bnth than at the age of 
castration This is a remaikable coincidence with what, as we liave 
seen, occurs with mankind, and both oases probably depend on the 
«iime cause. I have leceived returns from four gentlemen in England 
ivho have bred Lowland sheep, chiefly Leicesters, dtmng the last ten to 
sixteen years, they amount altogether to 8965 biiths, consisting of 
4407 males and 4558 females, that is in the propoition of 96 7 males to 
100 females With respect to Cheviot and black- faced sheep bred in 
Scotland, I have received returns from six breeders, two of them on a 
>11 ge scale, chiefly for the years 1867— 1869, but some of the returns 
extend back to 1862. The total number lecorded amounts to 50,685, 
consisting of 25,071 males and 25,614 females, or in the proportion of 
97 9 males to 100 females If we take the English and Scotch returns 
together, the total number amounts to 59,650, consisting of 29,478 
males and 30,172 females, or as 97 7 to 100. So that with sheep at the 
age of castration the females are certainly in excess of the males, but 
probably this would not hold good at bnth,®® 

Of Cattle I have received returns from nine gentlemen of 982 births, 
too few to be trusted ; these con&i=jted of 477 bull-calves and 505 cow- 


I am much, indebted to Mr 
Cunples foi having pi ocui ed foi me 
the above leturns fiom Scotland, as 
well as some of the following le- 
iurns on cattle. Mi R kiliot, of 
Laighwood^ first called my atten- 


tion to the piematuie deaths of the 
males, — a statement subsequently 
conflimed by Mi Aitchison and 
otheis. To this lattei gentleman, 
and to Ml*. Pay an, I owe my thanl^^ 
for large returns as to sheep. 
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calves ; 1 e , in the pro|ioition of 91 4 male^ to IfiO f, ruales The TU % 
W. D Fox informs me in 1807 oxit of ctHfs liora on a larm jti 
Derbyshire only one was a bull. Mr. Harris m W* ir h is eiKinireT tmm 
several brefdeis of Pirfs, awl them estiiiLito the mala to ihm 

female births as about 7 to 6, This same geTitlunari hus bred Jia^Mta 
for many years, and has noticed that a t ar greater number ol bucks are 
produced than does But estimations ar ^ ot little value. 

Of mammalia in a state of nature I hive betm able to leans very 
little. In refrard to the common sat, I have receivi^i oonflietinr 
statements ]VIr. H. Elliot, of Eai^hwooi, mfr rms me that a rat-catcher 
assuied him that he had always found the in tics in great exot^ss* oven 
with the young in the nest In c naeqiienee of this^ Mr. Elliot 
himself subsequently examined some hundred rid onts, and found the 
statement true Mr F Buckland has bred a large iinml>er of white 
rats, and he also believes that the males greatly exceed the females. 
In regard to ISIoles, it is said that ‘‘ the males are nmeh more numerous 
“ than the females and as the catching of these animals is a fa|»eciy 
occupation, the statement may peihaps be trusted. Sir A, Smith, m 
flescnbing an antelope of S Afiira®^ ellipgipryi} remarks, 

that in the heids of this and other species, the maL s are few in nmnber 
compared w.th the females . the natives belief e that they are born in 
this proportion , others believe that the younger males* are expelled 
from the heids, and Sir A. Smith says, that though he has himself 
never seen herds consisting of young males alone, others affirm chat 
this does occur It appt^ars probable that the young vrheB expelled 
from the herd, would often fall a prey to the many beasts of prey of the 
country. 


BIBBS. 

With respect to the FotrZ, I have received only one account, namely, 
that out of 1001 chickens of a highly-bred stuck of OHihins, reared 
during eight years by Mr Stretch, 4S7 proved males and 511 females; 
ie, as 94 7 to 100. In regard to domestic pigeuns there is good 
evidence either that the males are pioduced in excess, or that they live 
longer , for these birds invariably pair, and single males, as Mr Teget- 
meier informs me, can always be purchased cheaper than females. 
Usually the two birds reared trom the two eggs laid in the same nest 
are a male and a female , but Mr. Harrison Weir, who has bt^en so large 
a breeder, says that he has often bred two cocks from the same nest, 
and seldom two hens , moreover, the hen is generally the weaker of the 
two, and more liable to perish 

With respect to buds m a state of nature, Mr Ooxild and others®® 
are convinced that the males are generally the more numerous , and 
as the young males of many species resemble the females, the latter 
would naturally appear to be the more numerous, Barge numbers of 
pheasants are reared by IVIr Baker of loeadenhall from eggs laid by wild 
birds, and he informs Sir. Jenner Weir that four or five males to one 
female are generally produced. An experienced observer remarks,®® 


Bell, ^ History of British Quad- iv. s 990) comes to the same con- 
nipeds,' p, 100, elusion 

‘ Illustrations of the Zoology On the authority of L. Lloyd, 

of S* Africa,* 1849, pi 29 * Game Birds of Sweden/ 1867 pp 

Biehm C Ihnst. Thierleben," B. 12, 182. 
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that in SeaiidinaYia the broods of the capeicaiMe and black-cock 
contain more males than females ; and that with the Dal-npa (a kind 
of ptarmigan) more males than females attend the lelc& or places of 
courtship, hut this latter circumstance is accounted for by some 
obseivers by a greater number of hen birds being killed by vermin 
Fiom various facts given by White of Selboine,®** it seems clear that 
the males of the partridge must be m considerable e\ccss m the south 
of England; aiifi I have been assured that this is the case in Scotland, 
Mr. Weir on enquirmg from the dealers, who receive at certain seasons 
large numbers of ruffs (Machetes pugnax), was told that the males are 
much the more numerous This same naturalist has also enquiied for 
me fiom the birdcatchers, who annually catch an astonishing number 
ot various small species alive for the tiondon m?irket, and he was un- 
hesitatingly answered by an old and trustworthy man, that with tho 
chaffinch the males are in large excess, he thought as high as 2 males to 
1 female, or at least as high as 5 to 3 The males of the blackbird, 
ho likewise maintained, were by far the more numerous, whether 
caught by traps or by netting at night. These statements ma^r 
apparently be trusted, because this same man said that the sexes are 
about equal with the lark, the twite (Lmarza moTiiana)^ and goldfinch 
On the other hand, he is certam that with the common linnet, tho 
females preponderate greatly, but unequally during different years , 
during some years lie has found the females to the males as four to one! 
It should, however, be borne in mmd, that the chief season for catclimg 
birds does not begin till September, so that with some species partial 
migrations may have begun, and the flocks at this peiind often consist 
of hens alone. Mr. Salvin paid particular attention to the sexes of the 
humming-birds in Central Ameiica, and he is convinced that with 
most of tiie species the males aie m excess, thus one year he procured 
204 specimens belonging to ten species, and these consisted of 166 
males and of only 38 females With two other species the females were 
in excess but the proportions apparently vary either duiing different 
seasons or m different localities, for on one occasion the males of 
Campylopterus hemtleucurus weie to the females as 5 to 2, and on 
another occasion®^ m exactly the reversed ratio As bearing on this 
latter point, I may add, that Mr Povrys found in Corfu and Epirus 
the sexes ot the ohafiSnoh keeping apart, and ‘‘ the females by far the 
most numerous,” whilst in Palestine Mr. Tiibtram found “the male 
flocks appealing greatly to exceed the female in number So 
again with tho Quiscahis majors Mr. O Taylor®® says, that in Florida 
there were ** very few females m proportion to the males,” whilst in 
Honduras the proportion was the other way, tlie species there havuig 
the character of a polygamist. 

‘Nat. Hist of Selborne,’ letter ever caught by one man in a single 
XXIX edit, of 1825, vol. 1 . p. 139. day was 70 

Mr. Jenner Weir received ‘ Ibis,' vol. li. p 260, as quoted 

similar inioimation, on making en- m Gould’s ‘ Ti cchilidae,* 1861, p 
quiries duiing the following year. 52. Foi the foregoing proportions, 
To shew the number of living chaf- I am indebted to Mr Salvm for a 
finches caught, I may mention that table of his results, 
m 1869 theie was a match between ‘Ibis,’ 1860, p. 1375 1867 

two expel tb, and one man caught p 369. 
in a day 62 and another 40, male ‘Ibis,’ 1862# p. 137. 

eh^nehes. The ga eatest numbei 
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FISH. 

Wich Fish the proportional inimlx?rs of thj^ }j^ agrortaiii**^ 

only by catohin" tihom III the adult or nenlj a*bt]t b * and tii* ^ 
are many difficiihies in arriving at anv jiiit r nelTHir^j Jnfert^V 
females readily be mistiken for mal s, a** Di. Gimtber h 

remarked to me in regard to trout With houie the xualt » are 

believed to die soon a'fter fertilising the ova Witii many npec os tl « 
males are of much smaller size than the ft^mules. m that a Iar«e 
number of males would escape from the i-ame n* t by which the temaln 
were caught M Oarlx^nnier/®' who has e-iK-cially attendcwi to the 
natural history of the pike (E<qx stab s that ikuiy irmlew, owing 

to tiieir small size, are devoured by the larger feiuale- , and he l>elie^cs 
that the males of almost ail tiah are exposed trom thiS ^ame cjiiise to 
greater danger than the females. Nevertheless, in t tew <mse*» in 
which the proportional numbers have been actually ob^» rvMi, the 
males appear to be largely in excess Thus 3Ir B Buis% the siif>f nn- 
tendent of the Stormontheld experiments, says that m 1 .h 65, out of 70 
tealmon first landed for the purpose of obtaining the ov.i, upwards ot 
were males. In 1867 he again calls attention to the va-t disprojs'ntifjn 
of the males to the females. We had at the outlet at lea^t ten males 
‘*to one female.” Afterwards females sntilcient for obtaining o\a v\eie 
procured He adds. from the great proportion of th*^ males, the \ aro 
constantly fighting and tearing each other on the spawmng-heds 
This disproportion, no doubt, «an be accounted for in jmrt, but whether 
wholly IS doubtful, by the males tinceudmp; the rivers before the 
females. Mr F. Buck fand remarks in regard hi trout, that it is a 
curious fact that the mah s preponderate very largely m number owe: 
“ the females. It tnvariahbj happens that when the fir^t rush of fisli is 
‘‘made to the nt t, tbeie will be at Ica^t sevtn or eight males to one 
‘‘"female found captive. I cannot quite account for this, either tht 
“ mides are more numerous than the ft. males, or the luttCT soek safety 
by concealment rather than fiight He then a<lds, that by caiefuliy 
Bcai*cliing the banks sufficient females for obtaiiang ova can be found '* 
Mi H. Ltoe informs me that mt of 212 trout, taken for this purpose iii 
Lrr»rd Portsmouth’s park, 150 were males and 62 females. 

The males of the Cyprmidse likewise seem to be in excess ; but 
several members of this Family, viz, the carp, tench, brtam and 
mirmovy, appear regularly to follow the practic-, rare m the animal 
kingdom, ot polyandry ; for the female whil'-t spawning is always 
attended by two males, one on each side, and in the case of tne brtam 
by three or tour males. This fact is so well known, that it is always 
recommended to stock a pond with two male tenthes to one female, or 
at least with three males to two females. With the minnow, an 
excellent observer states, that on the spaw ning-beds the males are ten 
times as numerous as the females; when a female comes amongst the 


Leuckart quotes Bloch (Wag- 
ner, ‘ Hand wort erbuch der Phys/ 
B- IV. 1853, s 775), that with fish 
there are twice as many males as 
females. 

in the *Faimer,* March 


18, 1869, p. 309. 

‘■The Stormontfield Pisckul- 
tural Experiments/ 1866, p. 23. 
The ^ Field ' newspaper, June 29 th, 
1867- 

^J#and and Water/ 1868, p 41 
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males, she is immediately pressed closely by a male on eacb side- 
**aiid when they have been in that situation for a time, are superseded 
by other t^vo males.” 


INSECTS. 

In this great Class, the Lrepidoptera almost alone aSbrd means for 
judging of the proportional numbers of the sexes , for they have been 
collected with special care by many good observers, and have been 
largely bred from the egg or caterpillar state. 1 had hoped that some 
bleeders of silk-moths might have kept an exact record, but after 
writing to France and Italy, and consulting various treatises, I cannot 
tind that this has ever been done The geneiai opinion appears to be 
that the sexes are nearly equal, but m Italy, as I hear fiom Professor 
Ganestrmi, many breedeis are convinced that the females are produced 
in excess. This same natuialist, howevei, informs me, that in the two 
yearly broods of the Allan thus silk-moth {Bomhyx cynthia), the males 
greatly preponderate in the first, whilst m the second the two sexes are 
nearly equal, or the females rather m excess 

In regard to Butterflies in a state of nature, several observers have 
been much struck by the appaieutly enormous proponderance of the 
males Thus IMr. Bates, in speaking of several species, about a 
hundred in number, which inhabit the Upper Amazons, says that tha 
males are much more numerous than the females, en m the propor- 
tion of a hundred to one In Noith America, Edwards, who had great 
experience, estimates in the genus Papilio the males to the females as 
four to one , and Mr Walsh, who informed me of this statement, says 
that with P. turnus this is certainly the case In South Africa, Mr R 
Trimen found the males m excess in 19 species,’’^ and m one of these, 
which swarms in open places, he estimated the number of males as 
fifty to one female. With another species, in which the males are 
numerous m certain localities, he collected only five females during 
seven years. In the island of Bourbon, M Maillard states that the 
males of one species of Papiiio are twenty times as numerous as the 
females.^^ Mr. Trimen informs me that as far as he has himself seen, 
or heard from others, it is rare for the females of any butterfly to 
exceed the males in number ; but three South African species per- 
haps ofier an exception Mr Wallace states that the females of 
Onnihoptera creesus, m the Malay archipelago, are more common and 
more easily caught than the males ; but this is a lare butterfly. I may 


Yariell, < Hist Biitish Fishes,' 
t ->1 1 18;:26, p. 307 ; on the Cyprinus 
carpxo^ p 331 , on the Tinea vulgaris,^ 
p 331 ; on the Ahiarms hrama^ p 
3oG See, for the minnow (iew- 
cisctLS phoxxnuii\ * Loudon’s Mag of 
Kat. Hist.’ vol. V. 1832, p. 682 

Leuckart quotes Memecke 
C Wagner, * Handwoiterbuch der 
Phys.’ B. ir. 1853, s. 775) that 
the males of Butterflies aie three 


or four times as numeious as the 
females 

‘The Natuiahst on the Ama- 
zons,’ vol 11 1863, p 228, 347 

Four of these cases aie given 
by Mr Trimen m his ‘Khopaloceia 
Afi icse Austi alls ’ 

Quoted by Tiimen, ^Tiansact. 
Ent Soc’vol V paitiv 1866, p. 330* 
‘Tiansact Linn. 3oc/ vofl sxv. 
p. 37, 
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here add, that in Ilyperythra, a nf mf^ths, Gnen^V g.i\H th ^ 

fiom four t<» dve are &eut lu colleetiond frnm Indii* icir oiaj 

When this subject of the proportional numh^rs of the M^xes of insects 
brought belore the Entomological Society it was generally 
admitted that the males of most Lep'dopter.i, m the adult or imagr^ 
&t ite, are caught m greater numbers than the females , but thxs fact 
w as attributed by various observers to the more retiring habits of th© 
females, and to the males emerging earlier from the cocoon. This 
Litter circumstance is well known to of»cur with most Lepidoptera, m 
well as with other insects Bo that, as M Fer-sonnat remarks, the 
males of the domesticated Bomhyx Yamamaf^ are useless at the begin- 
ning of the season, and the females at the end, from the want of 
mates.®** I cannot, however, persuade mysedf that these causes suffice to 
explain tlie great excess of males, m the abo\e cases of c-rtun butter- 
hies which are extremely common m their iiati\e couutn«p Mr 
Stamton, who has paid very chtee attention during many \eais to the 
smaller moths, informs me that when he collected them "in tlie imago 
state, he thought that the males were ten times as numerous as the 
females, but that since he has reared them on a large scale from the 
caterpilLir state, he is convinced that the females are the rnoie 
numerous. Several entomologists concur m this view. Mr Double- 
day, however, and some others, take an opposite view, and a e cr>n- 
vuiced that they have reared from the eggs and caterpillars a larger 
proportion of males than of females. 

Besides the more active habits of the males, their earlier emerg ncc 
from the c<jcoon, and m some cases their frequenting more open 
slitions, other causes may be assigned for an apparent or real ditfercnce 
m the prop >rtional numbers of the sexes of JLep doptera, when cap- 
tured in the imago state, and when reared from the egg or caterpillar 
state. I hear from Professor Canestrini, that it is believed by many 
breeders in Italy, that tiie female caterpillar of tiie silk-moth stiffilra 
more from the recent disease than the male ; and Dr. Staudioger 
intorms me that in rearing Depidnptera more iemalos die in the 
cocoon than males With n*any species the temal© cater pilLtr is la^-ger 
than the male, and a collector would natiiraliy choose the hnest 
specimens, and thus unintentionally collect a larger number Cff females. 
Three collectors have told me that thi* was their prartice; but Dr. 
Wallace is sure that most collectors take all the specimens vhich they 
can find of the rarer kinds, which alone are worth the trouble of 
rearing Birds W’-hen surrounded by caterpillars would* probably 
devour the largest ; and Professor Canestrixa iiiiorms me that in Italy 
some breeders believe though on msufiieient evidence, that m the first 
broads of the Ailanthus silk-moth, the wasps destroy a larger number of 
the female than of the m lie caterpillars Dr Wallace further remarks 
that female cateipilLirs from being larger than the males, re^juire 
more time for their development, and consume more food and mois 
ture ; and thus they would be exposed during a longer time to 
danger from ichneumons, birds, &c , and in times of scarcity would 
perish in greater numbers. Hence it appears quite possible th^if 
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in a &+ate of nature, fewer female Lepidoptera may reacli maturity 
than males , and for onr special object we are concerned with their 
relative numbers at matuiity, when the sexes are ready to propagate 
tiieir kind. 

The manner in which the males of certain moths congregate in 
extraordinary nnmherb round a single female, apparently indicates a 
great excess of males, though this tact may perhaps be accounted for 
by the earlier emergence ot the males from their cocoons Mr. 
Stainton informs me that from twelve to twenty males, may often be 
seen congregated round a female Mlaclmta rufocinerea It is well 
known that if a virgin Lastoeampa querru^ or Saiumia carpim 
be exposed m a cage, vast numbers of males collect round her, and if 
confined in a room will even come down the chimney to her Mr 
Doubleday bel eves that he has seen from fifty to a hundred males of 
both these species attracted in the course of a single day by a female 
in congnement. In the Isle of Wight Mr Trimen exposed a box 
m which a female of the Dasiocampa had been confined on the 
previous day, and five males soon eudeavoured to gam admittance. 
In Australia, M Verreaux, having placed the female ot a small 
Bombyx in a box in his pocket, was followed by a ciowd of males, so 
that about 200 entei ed the house with him 

Mr, Doubleday has called my attention to M Staudinger’s list 
of Lepidoptera, vhich gives the prices of the males and females of 
300 species or well-marked vaiieties of butterflies (Rhopalocera) The 
prices for both sexes of the very common species are of course the same ; 
hut in 114 of the rarer species they differ; the males being in all oases* 
excepting one, the cheaper O n an average ot the prices of the 1 13 species, 
the puce of the mrile to that of the female is as 100 to 149 , and this 
appaicntly indicates that inversely the males exceed the females in 
the same proportion About 2000 species or varieties of moths 
(Heterocera) are catalogued, those with wingless females being here 
excluded on account of the difference in habits between the two sexes ; 
of these 2000 species, 141 differ in price according to sex, the males 
of 130 being cheaper, and those of only 11 being dearer than the 
females The average price of the males of the 130 species, to that of 
the females, is as lOU to 143. With respect to the buttei flies m this 
priced litot, Mr Doubleday thinks C«ud no man in England has had 
more experience), that there is nothing in the habits of the species 
which can account for the difieience in the prices of the two sexes, 
and that it can be accounted for only by an excess in the number of 
the males. But I am bound to add that Dr. Staudmger informs me, 
that he is himself of a different opinion Ho thinks that the less active 
habits of the females and the eailier em( rgence of the males will 
account for his collectors securing a larger number of males than 
of females, and consequently for the lower prices of the former With 
respect to specimens reared from the caterpillar-state, Dr. Staudmger 
believes, as previously stated, that a greater number of females than ot 
males die whilst confined in the cocoons He adds that with ceitain 
species one sex seems to prepondeiate over the other during certain 
years 

Of direct observations on the sexes of Lepidoptera, reared either 

Blancbaxd, ‘Metamorphoses, ** ‘ Lepidopteren - Doubletten 
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from egga or caterpillara, I have received only the few followjig 

cases . — 


Th& Eev J Hellms*® of Exetei rearcl, during IBdS/i 
imagos of 7d sptscies, which conaibitel of, . , J 

Mr. Albert Jones of Eltham reaied, daiing * 

imagos of 9 species, which consi-sted of , , , j 

0urmg 1869 he reared imagos fi om 4 species, o*n-i 

sisting of j 

Mr- Buckler of Emsworth, Hant>, dm mg 1869, i 

reaied iinagos fiom 74 species, consisting of | 
Dr Waiiace ot Colchester 1 eared from one brood ot 1 
Bombyx cjnthia . j 

Dr. Wallace laised, fiom cocoons of Boinbjx Pern^ii 
sent from Ciiina, during 1869 . . . • I 

Dr. Wallace raised, during 1868 and 1869, from two|' 
lots of cocoons of Bombyx yama-mai . * , / 


Total 




I5.i 

137 

159 

126 

114 

112 

180 

* 189 

i 

52 

1 

48 

224 

: ♦ 123 

52 

46 


9J4 761 


So that in these eight lots of cocoons and eggs, males were prcKinceil 
in excess Taken together the profiortion of males is as 12 J 7 
to lUO females. But the numbers are hardly large enough to i:>e 
trubtwoithy. 

On the whole, from these \ari 0 us sources of evitlence, all pointing 
in the same direction, I inter that with ia<>bt species of Lepidopteia 
the mature niait^s generally exceed the females in number, whatever 
the proportions may be at their first emergence from the egg. 

With reierence to the other Orders ot insects, I have oecn able 
to collect very little reliable information. With tne stag-beetle 
(^Lucanus cervtis} ‘nho males appear to be much more numerous 
‘Hhan the females;” but when, as Cornell ua lemarked during 1867, 
un unusual number of these beetles appeared in one part of Germany, 
the femalob appeared to exceed the males as six to one. With one of 
the Klatendm, the males are said to be much more numertais than the 
females, and two or three are often found united wuth one lemale 
so that here polyandry seems to prevail.” With Siagonium (.staphy- 
linidm), in which the males are furnished with horns, tlie females aie 
far moie numerous than the opposite sex ” Mr, Janson stated at the 
Entomological Society that the females of the baik- feeding Tomiem 
vdlosus aiB so common as to be a plague, whilst the males are so rare 
us to be hardly known. 


Tins natuiahst has been so 
kind ub to send me some results 
trom former years, lu which the 
fiSmaieti seeracd to pi epoD delate ; 
but so many ot tiie hguies weie 
’tr , ■’■h it I fcutid it impoosilblc 
W tabu... thsin 


Guntbei’s * Record of Zoo- 
logical Liteiature,' 18o7, p 
On the excess of female Lucan u , 
ibid.4rp. 250 On the males of Lu«.a- 
nus m EagLmd, Westw-ootl, ‘ h l 
i^iass of Insects,^ vol. 1 . p. 187. 
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It IS iiardiy worth wlnle saying anything about the proportion oi 
the sexes in certain species and even groups of insects, foi the niab's 
are unknown or very rare, and the females are paithenogenetic, tliar 
IS, fertile without sexual union , examples of this are afforded by- 
several of the Cynipidm®^ In all the gall-making Oynipidfe known 
to IMr. Walsh, the females are tour or five tunes as numerous as the 
males , and so it is, as he informs me, with the gall-making Oecidomyiiae 
(Diptera), With some common species of Saw-flies (TenthredinsB) 
Mr. F Smith has reared hundreds of specimens from larvae of all 
sizes, but has never reared a single male, on the other hand, Curtis 
says,®® that with certain species (Athalia), bred by him, the males were 
to the females as six to one, whilst exactly the icverse occuried with 
the mature insects of the same species caught m the fields In the 
tauiily of Bees, Hermann IMuUer,®^ collected a large number of 
specimens of many species, and reaied otheis from the cocoons, and 
counted the sexes. He found that the males of some species gieatly 
exceeded the females in number ; m others the reverse occurred , and 
in others the two sexes were nearly equal. But as in most cases the 
males emerge from the cocoons before the females, they are at the 
commencement ot the breeding season practically m excess, Muller 
also observed that the relative number of the two sexes m some 
species diflfeied much in diflferent localities But as H Muller has 
himself remaiked to me, these remarks must be received with 
some caution, as one sex might more easuy escape observation than 
the other. Thus his brother Fritz Mullei has noticed m Brazil that 
the two sexes of the same species of bee sometimes frequent difibrent 
kinds of flowers With respect to the Orthoptera, I know haidly 
anything about the lelative number of the sexes: Koite,®® how’ever, 
says that out of 500 locusts which he examined, the males weie to 
the females as five to six With the Heuroptera, Mr W'alsh states 
that m manj, but by no means in all the species of the Odonatous 
gioup, theie is a gieat oveiplus of males m the genus Hetspiina, also, 
the males are generally at least four times as numerous as the females. 
In ceitaiii species m the genus Gomphus the males are equally in 
excess, whiht in two other species, the females are twice or thrice 
ah numerous as the males. In some European species of Psocus 
thousanda of females may he collected without a single male, whilst 
with other species of the same genus both sexes are common In 
England, Mr MacLachlan has captured hundreds of the female 
Apatanza muhehns, but 1 as never seen the male; and of JBo7*ezis 
Jiyemalis only four or five males have been seen here With mr st 
of these species (exceiiting the Tenthredmse) there is at present nt> 
evidence that the females are subject to parthenogenesis , and thus we 
see how ignorant we are of the causes of the apparent discrepancy in 
the pioportion of the two sexes. 

In the other Classes of the Articulata I have been able to collect atill 

Wal&h, in *■ The American En- deiheuschrecke,' 1828, p 20. 
tomologist/ voL 1 . 1869, p 103 ‘ Obseivations on N Ameiican 

F Smith, ‘Record of Zoological Neuroptera,' by H Hagen and B, D. 
Liteiature/ 1867, p. 328. W<ilsh, ‘ Proc Ent See, Phila- 

«® ‘ Farm Insects,’ pp 45-4.6, delphia/ Oct. 1863, pp 168, 223, 

‘ Anwendung dei Darwinschen 239. 
l^ehie Veih d n V. Jahig xxiv ’ ‘Pioc Ent Soc Louden,’ Feb. 
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lesas information. 1-Tiih Spaders, Mr. Black wall » wlio has carefnilj 
utteiidt'd to thi^ clabs duiin^many \cars, wntcb to me lhat the imiloti 
from tiieir more erratic habits are mon^ commonly m on. and therefore 
appear more numerous. Thi^s is ar*tually the ea^e with a few spwies , 
but he mentioiis several &{>ceies lu six ^jjenera, in wi.u b the ft males 
appear to be much moie numerous thun the males 7 he small size of 

the males m compari&on with the ftmalea (a peculiarity which is some- 
times carrieii to an extreme degree), and their widely didertnt appear- 
ance, may account in some lu stances for thf ir rarity in collectioiis 
feume of the lower Cru-taccans are able to propagate their kind 
ascxually, and this wnll account for the ext n me larity of the males: 
thua Von Siebold^^ carefully examined no than irbOiX) specimens of 
Apus fiom twenty-one localities, and amongst these he found only 
81 ii males. With some other forms (as Tanais and CjprisX Fritz 
IVfuller mforms me, there is reason to believe that the males are mttch 
shorter-hved than the females ; and this would explain their 8Nmrcit%, 
supposing the two sexes to be at first equal in number. On the other 
hand, Muller has invariably taken far mure males than females fd the 
Diastylidm and of Cypridma on the shores of Brazil; thus with a 
species in the latter genus, b3 specimens caught the same day included 
57 males, but ho suggests that this preponderance may l>e due tc 
some unknown difierence lu the habits of the two sexes" With one 
of the higher Brazilian crabs, ntmely a Oelasimus, Fritz IMulIei 
fr.und the males to be more numerous than the females According 
to the lai^ge experience of Mr. C Spence Bate, the reverbC set ms tc 
be tiie case with six common British, crabs, the names of which he 
has given me. 

The jp7'0j)0it ton of tue seaes in relation to natural selection^ 
Theie is reason to Buspcct that in some cases man has by 
selection indirectly influenced his own sex-prodneing powera. 
CJertain women tend to produce during their whole lives more 
children of one sex than of the other . and the same holds good 
of many animals, for instance, cows and horses ; thus Mr. Wnght 
of Yeldersley House informs me that one of his Arab mares, 
though put seven times to different horses, produced seven 
fillies Though I have very little evidence on this head, analogy 
would lead to the belief, that the tendency to produce either 
sex would be inherited like almost every other peculiarity, foi 
instance, that of produemg twins , and coBcermng the above 
tendency a good authority, Mr. J. Downing, has communicated 
to me facts which seem to prove that this does occur m certain 
femihes of short-horn cattle CoL Marshall has recently found 
on careful examination that the Todas, a hill-tribe of India, 

Another great authonty wuth O P Cambridge, as quoted u 
res| ect to this class. Prof. Thureii of ‘Quarteilj Journal of Science, 
Cpsaia (‘On European Spideis,* 1868, p 429, 

1869-70, pait 1 p 205) speaks as if Beitiage zur ParthencgeneMii* 

female spideis were geneiallj com- p 174 

monei than the males ‘The 1873 pp. 100 

nn this subject. Mi. Ill, 194, 196. 
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consist of 112 males and 84 females of all ages — that is in a ratio 
ot 183*3 males to 100 females The Todas, who are polyandrons 
in their marriages, dnring former times invariably practised 
female infanticide , but this practice has now been discontinued 
tor a considerable period. Of the children born within late years, 
the males are more nnnaerons than the females, m the proportion 
ot 124 to 100, Colonel Marshall accounts for this fact m the 
lollowing mgenlous manner Let ns for the pnrpose of illnstra- 

^"tion take three families as representing an average of the 
entire tribe ; say that one mother gives birth to six daughters 
and no sons ; a second mother has six sons only, whilst the 
thiid mother has three sons and three daughters. The first 
'' mother, following the tribal custom, destroys four daughters 
and preserves two. The second retains her six sons. The third 
kills two daughters and keeps one, as also her three sons. We 
'' have then from the three families, nme sons and three daughters, 
with which to contmue the breed. But whilst the males 
belong to families in which the tendency to produce sons is 
great, the females are of those of a converse inclination. Thus 
** the bias strengthens with each generation, until, as we find, 
families grow to have habitually more sons than daughters.^^ 
That this result would follow from the above form of infanticide 
seems almost certam ; that is if we assume that a sex-producmg 
tendency is inherited. But as the above numbers are so ex- 
tremely scanty, I have searched for additional evidence, but 
cannot decide whether what I have found is trustworthy ; 
nevertheless the facts are, perhaps, worth giving. The Maories of 
New Zealand have long practised infanticide ; and jMr. Fenton®® 
states that he has met with instances of women who have de- 
**stroyed four, six, and even seven children, mostly females, 

* However, the univeisal testimony of those best quahfied to 
‘‘ judge, is conclusive that this custom has for many years been 
almost extmct. Probably the year 1835 may he named as the 
period of its ceasmg to exist.''^ Now amongst the New Zea- 
landers, as with the Todas, male births are considerably in excess. 
Mr. Fenton remarks (p BOj, One fact is certain, althongh the 
exact period of the commencement ot this singular condition of 
the disproportion of the sexes cannot be demonstratively fixed, 
it IS quite clear that this course of decrease was m full op(ira- 
tion during the years 1830 to 1844, when the non-adult 
population of 1844 was being produced, and has continued 
^vlth gzeat energy up to the present time.” The iollowung 
statements are taken from Mr Fenton (p. 26), but as the numbers 

* Abn-imnn] Inhab’tants of New Zealand, Government Report/ 18595 
P' >t>. 
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are not large, and as the census was not accurate, uniform 
lesults cannot he expected. It should be homo an mmd in this 
and the following cases, that the normal state of every population 
is an excess of women, at least in all civilised countries, chiefly 
owing to the greater mortality of the male sex during youth, and 
partly to accidents of all kinds later in life. In 1858, the 
native population of New Zealand was estimated as wnMsting 
of 31,667 males and 21,303 female of all ages, that is in the 
ratio of 130*3 males to 100 females. But during this same year, 
and in certam limited districts, the numbers were ascertained 
with much care, and the males of all ages were here 753 
and the females 616 ; that is in the ratio of 122 2 males to 100 
females. It is more important for us that during tins same 
year of 1858, the non^aduU males within the same district 
were found to be 178, and the non-adult females 142, that is in 
the ratio of 125*3 to 100. It may be added tliat m 1844, at 
which period female infanticide had only lately ceased, the 
non-adult males m one district were 281, and the iton-aduU 
females only 194, that is in the ratio of 144*8 males to 100 females. 

In the Sandwich Islands, the males exceed the females in 
number. Infanticide was formerly practised there to a foghtful 
extent, but was by no means confined to female infants, as 
is shewn by IVIr. Ellis,^® and as I have been informed by Bishop 
Staley and the Eev. Mr Coan. Nevertheless, another apparently 
trustworthy writer, Mr. Jarves,®^ whose observations apply to 
the whole archipelago, remarks : — Numbers of women are to 
be found, who confess to the murder of from three to six or eight 
'' children and he adds, females from being considered less 
useful than males were more often destroyed^' From what is 
known to occur in other parts of the world, this statement is 
probable; but must be received with much caution. The 
practice of infanticide ceased about the year 1819, when idolatry 
was abolished and missionaries settled m the Islands. A careful 
census in 1839 of the adult and taxable men and women in the 
island of Kauai and in one district of Oahu ( Jarves, p. 404), 
gives 4723 males and 3776 females; that is m the ratio of 
125*08 to 100. At the same time the number of males under 
fouirteen years m Kauai and under eighteen m Oahu was 1797, 
and of females of the same ages 1429 , and here we have the 
ratio of 125*75 males to 100 females. 

Tn a census of all the islands in 1850,®® the males of all ages 

* Narrative of a Tour T.liroiigb. ** This is givea in the Kev. H T« 
Hawaii/ 18^36, p 298. Cheever’s * Lite in the Sandwich Xs- 

* History of the Sandwich lands/ 1851, p. 277. 

Islands,* 1S43, p. 9S. 
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amount to 36,272, and the females to 33,128, or as 109-49 to 
100. The males tmder seTenteen. years amounted to 10,773, and 
the females under the same age to 5593, or as 112 3 to 100. 
From the census of 1872, the proportion of males of all ages 
(including half-castes) to females, is as 125 36 to 100. It must 
be home in mmd that all these returns for the Sandwich 
Islands give the proportion of living males to livmg females, 
and not of the births; and judging from all civilised countries 
the proportion of males would have been considerably higher it 
the numbers had referred to births.^ 

From the several foregomg cases we have some reason to 
beheve that mfanticide practised in the manner above explained, 
t^ds to make a male-producmg race , but I am far from sup- 
posmg that this practice m the case of man, or some analogous 
process with other species, has been the sole determining cause 
of an excess of males There may be some unknown law leading 
to this result in decreasmg races, which have already become 
somewhat mfertile. Besides the several causes previously 

Dr Coiiltei, in desciibmg on this subject fiom the breeding 
Journal R. Geograph Soc vol of dogs , inasmuch as in most bi eeds, 
V. 1835, p 67) the state of Call- with the exception, peihap, of 
forma about the j’-ear 1830, says greyhounds, many moie female 
that the natives, reclaimed by the puppies aie destioyed than males, 
Spanish missionaiies, have neaily just as with the Toda infants Mi. 
all perished, oi aie pexishmg, al- Cupples assuies me that this it 
though well tieated, not diiven usual with Scotch deei -hounds, 
from then native land, and kept Unfoi innately, I know nothing ot 
fiom the use of spirits He at- the piopoition of the sexes in any 
txibutes this, in gieat part, to the bleed, excepting giey hounds, and 
undoubted fact that the men gi eatly there the male biiths are to the 
exceed the women in number, but female as 110 1 to 100 How fiom 
he does not know whether this is enquiiies made fiom many bleeders, 
due to a failure of female ofispring, it seems that the females aie 
or to moie females dying duiing in some respects more esteemed, 
early youth. The latter alter native, though otherwise troublesome , and 
according to all analogy, is very it does not appear that the female 
improbable He adds that “ in- puppies of the best-bi ed dogs are 
fanticide, pioperly so called, is systematically destioyed more than 
not common, though very fie- the males, though this does sometimes 
^ quent recourse is had to abor- take place to a limited extent There- 
tion.” If Di Coulter is coiiect foie I am unable to decide whether 
about infanticide, this case cannot we can, on the above pimciples, ac- 
he advanced in support of Col count for the preponderance of male 
MarshalDs view From the lapid births in greyhounds. On the other 
decrease of the reclaimed natives, hand, we have seen that with 
we may suspect that, as in the horses, cattle, and sheep, which are 
cases lately given, their fertility too valuable for the young of either 
has been diminished from changed se\ to be destioyed, if theie is any 
habits of life. diffeience, the temales are slightly 

I had hoped to gain some light in excess 
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alluded to, tlie greater facility of parturition amongst saTages, 
and the less consequent injury to their male infants, would 
tend to increase the proportion of hve-born males to females. 
There does not, however, seem to be any necessary connection 
between savage life and a marked excess of males ; that is if we 
may judge by the character of the scanty oSsprmg of the lately 
existing Tasmanians and of the crossed offspring of the Tahitians 
now inhabiting Norfolk Island. 

As the males and females of many animals differ somewhat in 
habits and are exposed in different degrees to danger, it is 
probable that in many cases, more of one sex than of the other 
are habitually destroyed. But as far as I can tiace out the com- 
plication of causes, an mdiscruninate though large destruction 
of either sex would not tend to modify the sox-pioducmg power 
of the species. With strictly social animals, such as bees or ants, 
which produce a vast number of steiile and fertile females in 
comparison with the males, and to whom this prexxindeiance is 
of paramount importance, we can see that those communities 
would flourish best which contained females having a strong 
inherited tendency to produce more and more females ; and m 
such cases an unequal sex-pioducing tendency would be ulti- 
mately gamed through natural selection. With animals living 
in herds or troops, m which the males come to the front and 
defend the herd, as with the bisons of North America and certain 
baboons, it is conceivable that a male-producing tendency might 
be gained by natural selection, for the mdividuals of the better 
defended herds would leave more numerous descendants. In 
the case of mankmd the advantage arising from having a pre- 
ponderance of men ih the tribe is supposed to be one chief cause 
of the practice of female infanticide 

In no case, as far as we can see, would an inherited tendency 
to produce both sexes m equal numbers or to produce one sex 
in excess, be a direct advantage or disadvantage to certain 
mdividuals more than to others ; for instance, an individual 
with a tendency to produce more males than females would not 
succeed better in the battle for life than an individual with an 
opposite tendency , and therefore a tendency of this kind could 
not be gained through natural selection* Nevertheless, there are 
oertam ammals (for instance, fishes and cirripedes) m which two 
or more males appear to be necessary for the fertilisation of the 
female ; and the males accordingly largely preponderate, but it 
is by no means obvious how this male-producing tendency could 
have been acquired. I formerly thought that when a tendency 
to produce the two sexes in equal numbers was advantageous to 
the species, it wQuld follow from natural selection, but I now 

s 2 
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gee that tlie whole ]>rohleinis so intricate that it is safer to leave 
its solution for the future* 


CHAPTEB IX. 

SECoimABV Sexuax. Chabactees in the liOWEB Classes of 
THE Animal Kingdom. 

These characters absent in the lowest classes — Brilliant colours — ^Mollusca 
— ^Annelids — Crubtacea, secondaxy sexual chaiacters stiongly developed; 
dimorphism , colour ; characters not acquired before maturity — Spiders, 
sexual colours ol , stxidulation by the males— Myiiapoda. 

With animals belonging to the lower classes, the two sexes 
are not rarely united m the same individual, and therefore 
secondary sexual characters cannot be developed. In many 
cases where the sexes are separate, both are permanently at- 
tached to some support, and the one cannot search or struggle 
for the other. Moreover it is almost certain that these animals 
have too imperfect senses and much too low mental powers, to 
appreciate each other’s beauty or other attractions, or to feel 
rivalry. 

Hence in these classes or rab-kingdoms, such as the Protozoa, 
Coelenterata, Echinodermata, Scolecida, secondary sexual cha- 
racters, of the hind which we have to consider, do not occur; and 
this fact agrees with the behef that such characters in the 
higher classes have been acquired through sexual selection, 
which depends on the will, desire, and choice of either sex. 
nevertheless some few apparent exceptions occur ; thus, as I 
hear from l)r. Eaird, the males of certam Entozoa, or internal 
parasitic worms, differ slightly in colour from the females ; but 
we have no reason to suppose that such differences have been 
augmented through sexual selection. Contrivances by which the 
male holds the female, and which are indispensable for the 
propagation of the species, are independent of sexual selection, 
and have been acqumed through ordinary selection. 

Many of the lower ammals, whether hermaphrodites or with 
separate sexes, are ornamented with the most briUiant tmts, or 
are shaded and striped in an elegant manner ; for instance, many 
corals and sea-anemones (Actxnise), some jelly-fish (Medusse, 
Porpita, &c.), some Pianarise, many star-fishes^, Echini, Ascidians, 
&c ; but we may conclude from the reasons already indicated, 
namely the union of the two sexes in some of these animals, the 
permanently affixed condition of others, and the low mental 
powers^ of all, that such colours do not serve as a sexual 
attraction, and have not been acquired through sexual selection* 
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It shotild be borne in mind that in no case hare we suffi- 
cient evidence that colours have been thus aequired, ex- 
cept where one sex is mnch more brilliantly or conspicnouBly 
coloured than the other, and where there is no diffierencx? 
in habits between the sexes sufficient to account for their 
different colours But the evidence is rendered as complota 
as it can ever be, only when the more ornamented indivi- 
duals, almost always the males, voluntarily display their 
attractions before the other sex ; for we cannot beheve that such 
display IS useless, and if it be advantageous, sexual selection 
will almost inevitably follow. “We may, however, extend this 
conclusion to both sexes, when coloured alike, if their colours are 
plainly analogous to those of one sex alone m certain other 
species of the same group. 

How, then, are we to account for the beautiful or even 
gorgeous colours of many animals m the lowest classes? It 
appears doubtful whether such colours often serve as a protec- 
tion ; but that we may easily err on this head, will be achnitted 
by every one who reads Mr. Wallace^ excellent essay on this 
subject. It would not, for instance, at first occur to any one 
that the transparency of the Medusm, or jelly-fishes, is of the 
highest service to them as a protection; but when we are 
reminded by Hackel that not only the medusse, but many 
fioating mollusca, crustaceans, and even small oceanic fishes 
partake of this same glass-liko appearance, often accompanied 
by prismatic colours, we can hardly doubt that they thus 
escape the notice of pelagic birds and other enemies. M. 
Giard is also convinced^ that the bright tinte of certain 
sponges and ascidians serve as a protection. CJonspicuous 
colours are likewise beneficial to many animals as a warmng to 
their would-be devourers that they are distasteful, or that they 
possess some special means of defence ; but this subject will be 
discussed more conveniently hereafter. 

We can, m our ignorance of most of the lowest animals, only 
say that their bright tints result either from the chemical 
nature or the minute structure of their tissues, independently ot 
any benefit thus derived. Hardly any colour is finer than that 
of arterial blood; but there is no reason to suppose that the 
colour of the blood is in itself any advantage; and though it 
adds to the beauty of the maiden^s cheek, no one will pretend 
that it has been acquired for this purpose. So again with many 
animals, especially the lower ones, the bile is richly coloured ; 
thus, as I am informed by Mr. Hancock, the extreme beauty of 
the Eolidse (naked sea-slugs) is chiefly due to the biliary glands 
1 ‘Archives, de Zoolog. Exj>4r.,^ Oct 1872, p. 563. 
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being seen tliroxtglx tiie translncont integuments — ^this beauty 
bemg probably of no service to these animals. The tints of the 
decaying leaves in an American forest are described by every 
one as gorgeous, yet no one supposes that these tints are 
of the least advantage to the trees JBearing m mind now many 
substances elosely analogous to natural organic compounds have 
been recently formed by chemists, and which exhibit the most 
splendid colours, it would have been a strange fact if substances 
similarly coloured had not often ongmateX independently of 
any useful end thus gamed, in the complex laboratory of livmg 
organisms. 

The sub-kingdom of the Mollusca. — Throughout this great 
division of the animal kingdom, as far as I can discover, 
secondary sexual characters, such as we are here considexmg, 
aever occur Nor could they be expected m the three lowest 
classes, namely m the Ascidians, Polyzoa, and Brachiopods 
(constituting the Molluscoida of some authors), for most ot 
these animals are peirmanently affixed to a support or have their 
sexes umted in the same individual. In the Xamellibranchiata, 
or bivalve shells, hermaphroditism is not rare. In the next 
higher class of the Gasteropoda, or univalve shells, the sexes are 
either umted or separate But in the latter case the males 
never possess special organs for finding, securing, or charming 
the females, or for fighting with other males As I am informed 
by Mr Gwyn Jeffreys, the sole external difference between the 
sexes consists in the shell sometimes differing a little m form ; 
for instance, the shell of the male periwinkle {Littomna Uttoref) 
is narrower and has a more elongated spire than that of the 
female. But differences of this nature, it may be presumed, are 
directly connected with the act of reproduction, or with the 
development of the ova 

The Gasteropoda, though capable of locomotion and famished 
with imperfect eyes, do not appear to he endowed with sufficient 
mental powers for the members of the same sex to struggle 
together in rivalry, and thris to acquire secondary sexual 
characters. Nevertheless with the pulmoniferous gasteropods, or 
land-snails, the pairing is preceded by courtship; for these 
animals, though hermaphrodites, are compelled by their structure 
to pair together. Agassiz remarks,^ Quiconque a eu Toccasion 
“ d’observer les amours des li m agons, ne saurait mettre eu doute 
la seduction depioyee dans les mouvements et les allures qui 
preparent et accomplissent le double embrassement de ces 
hermaphrodites.” These animals appear also susceptible of 
some degree of permanent attachment : an accurate observer, 
® ‘ Do ITsp^sce et de la Class.' &c., 1869, p. 106. 
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Mx. XiOHsdale;, informs me that he placed a pair of land-snaiJs, 
jjomatiJ), one of which was weakly, into a small and ill- 
proYided garden After a short time the strong and healthy 
individnal disappeared, and was traced hy its track of slime 
oTcr a wall into an adjoming weU-stocked garden. Mr* 
XiOnsdale concluded that it had deserted its sickly mate; but 
after an absence of twenty-four hours it returned, and apparently 
communicated the result of its successful exploration, for both 
then started along the same track and disappeared orer the 
wall. 

ETen m the highest class of the Mollusca, the Cephalopoda or 
cuttlefishes, in which the sexes are separate, secondary sexual 
characters of the present kmd do not, as far as I can discoTer, 
occur. This is a surprising circumstance, as these animals 
possess highly-developed sense-organs and have considerable 
mental powers, as will be admitted by every one who has watched 
their artful endeavours to escape from an enemy.® Certain 
Cephalopoda, however, are characterised by one extraordinary 
sexual character, namely, that the male element collects within 
one of the arms or tentacles, which is then cast off, and clinging 
by its sucking-discs to the female, lives for a time an independent 
life. So completely does the cast-off arm resemble a separate 
animal, that it was descril^ed by Cuvier as a parasitic worm 
under the name of Hectocotyle. But this marvellous structure 
may be classed as a primary rather than as a secondary sexual 
character. 

Although with the Mollusca sexual selection does not seem to 
have come into play; yet many univalve and bivalve shells, 
such as volutes, cones, scallops, &c., are beautifully coloured 
and shaped. The colours do not appear in most cases to be of 
any use as a protection ; they are probably the direct result, as 
m the lowest classes, of the nature of the tissues ; the patterns 
and the sculpture of the shell depending on its maimer of 
growth. The amount of hght seems to be influential to a certain 
extent; for although, as repeatedly stated by Mr. Gwyn Jeffreys, 
the shells of some species living at a profound depth are brightly 
coloured, yet we generally see the lower surfaces, as well as the 
parts covered by the mantle, less highly-coloured than the 
upper and exposed surfaces.^ In some cases, as with shells 


® See, for instance, the account 
which I have given in my * Journal 
of Kesearches,’ 1845, p- 7. 

^ I have given Geolog. Ohser- 
i'-ations on Volcanic Islands/ 1844, 
p, 53) a curious instance of the 


influence of hght on the coloui^ of 
a irondescent incrustation, de- 
posited hy the surf on the coast- 
rocks of Ascension, and formed by 
the solution of triturated sea-sh.^Il»« 
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liYing amongst corals or brightly-tinted sea-weeds, the bright 
colours may sexTe as a protection.^ But that many of the nndi- 
branch mollnsca; or sea-sings, are as beautifully coloured as any 
shells, may be seen in Messrs. Alder and Hancock's magnificent 
work ; and from information kindly given me by Mr. Hancock, 
it seems extremely doubtful whether these colouis usually ser^e 
as a protection. With some species this may be the case, as with 
one kind which hves on the green leaves oi algge, and is itself 
bright-green. But many bnghtly-coloured, white or otherwise 
conspicuous species, do not seek concealment , whilst again some 
equally conspicuous species, as well as other dull-coloured kinds, 
live under stones and in dark recesses So that with these nudi- 
branch molluscs, colour apparently does not stand in any close 
relation to the nature of the places which they inhabit. 

These naked sea-slugs are hermaphrodites, yet they pair 
together, as do land-snails, many of which have extremely 
pretty shells. It is conceivable that two hermaphrodites, 
attracted by each other's greater beauty, might unite and leave 
ofisprmg which would inherit their parents’ greater beauty. 
But with such lowly-organised creatures this is extremely 
improbable. Nor is it at all obvious how the offspring from the 
more beautiful pairs of hermaphrodites would have any ad- 
vantage over the offspring of the less beautiful, so as to increase 
in number, unless mdeed vigour and beauty generally coincided. 
We have not her© the case of a number of males becoming 
mature before the females, with the more beautiful males 
selected by the more vigorous females If, mdeed, brilliant 
colours were beneficial to a hermaphrodite animal m relation 
to its geneial habits of life, the moie brightly-tinted individuals 
would succeed best and would increase in number , but tins 
would be a case of natural and not of sexual selection. 

Suh^kinqdom of the Vermes * Class, Annelida (or Sea-^worms ). — 
In this class, although the sexes, when separate, sometimes 
differ from each other in characters of such impoitance that they 
have been placed under distmct genera or even families, yet the 
differences do nor seem of the Mud which can he safely at- 
tributed to sexual selection. These animals are often beauti- 
fully coloured, but as the sexes do not differ in this respect, we 
are but httle concerned with them. Even the Nemertians, 
though so lowly organised, "vie in beauty and variety of 
" colouring with any other group m the invertebrate series,” yet 

® Br Morse has lately discussed ‘ Proc Boston Soc of Isat Hist.’ 
this snbject in his paper on the Tol. siY., Aprd, 1871, 

Adaptive Goloiation ot Mollnsca, 
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Br* Mclntosli® cannot discover tliat these colours are of anv 
service. The sedentary annelids become duller-coloured, ac- 
cording to M. Quatrefagos/ after the period of reproduction ; and 
this I presume may he attributed to their less vigorous condition 
at that time. All these worm-like animals apparently stand too 
low in the scale for the individuals of either sex to exert any 
choice m selecting a partner, or for the individuals of the same 
sex to struggle together in rivalry 

Suh~Mngdam of the Arthropoda: Class, Crustojcea^ — In this grmt 
class we first meet with undoubted secondary sexual characters, 
often developed in a remarkable manner Unfortunately the 
habits of crustaceans are very imperfectly known, and we cannot 
explam the uses of many stractures peculiar to one sex. ‘With the 
lower parasitic species the males are of small size, and they 
alone are furmshed with perfect swimming-legs, antennse and 
sense-organs; the females bemg destitute of these organs, with 
their bodies often consisting of a mere distorted mciss But 
these extraordinaiy differences between the two sexes are no 
doubt related to '‘'heir widely different habits of life, and con- 
sequently do not concern us In various crustaceans, belonging to 
distinct famihes, the anterior antennse are furmshed with peculiar 
thread-like bodies, which are believed to act as snielling-organs, 
and these are much more numerous m the males than in the 
females. As the males, without any unusual development of 
their olfactory organs, would almost certainly be able sooner or 
later to find the females, the increased number of the smelling- 
threads has probably been acquired through sexual selection, by 
the better provided males having been the more successful m 
finding partners and m producing offspring Fritz Muller has 
described a remarkable dimorphic species of Tanais, m which the 
male is represented by two distinct forms, which never graduate 
into each other. In the one form tlio male is furnished wuth 
more numerous smellmg-threads, and in the efiher form with 
more powerful and more elongated chelae or pincers, which serve 
to hold the female. Fritz Muller suggests that these differences 
between the two male forms of the same species may have 
originated in certain mdividuals having varied in the number of 
the smellmg-threads, whilst other mdividuals varied m the 
shape and size of their chelae ; so that of the former, those which 
were best able to find the female, and of the latter, those which 

* See his beantiful monograph on ^ See M. Perrier, ^ FOrigine df 
^Britiish Annelids,* pait i. 1873, I’Homme d*apr&s Darwin/ ‘ ut 
^ ^ Scientifique/ Feb. 1873, p. 
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were best able to bold her, have left the greatest mimber of 
progeny to inherit their respective advantages.® 

In some of the lower crustaceans, the right anterior antenna 

of the male differs greatly m structure 
from the left, the latter resembling in 
its simple tapering joints the antennse 
of the female. In the male the 
modified antenna is either swollen in 
the middle or angularly bent^ or 
converted (fig. 4) into an elegant, 
and sometimes wonderfully complex, 
prehensile organ.^ It serves, as I hear 
from Sir J. Lubbock, to hold the 
female, and for this same purpose one 
of the two posterior legs (5) on the 
same side of the body is converted 
into a forceps. In another family the 
inferior or posterior antennae are 
curiously zigzagged” in the males 
alone* 

In the higher crustaceans the an- 
terior legs are developed into chelge 
or pincers, and these are generally 
larger in the male than in the female, 
— so much so that the market value of 
the male edible crab (^Cancer ^agurus), 
according to Mr C, Spence Bate, is 
five times as great as that of the fe- 
male. In many species the chelse are 
of unequal size on the opposite side of 
the body, the right-hand one being, as 
I am mformed hj Mr. Bate, generally, 
though not invariably, the largest. This inequahty is also often 
much greater in the male than in the female. The two chelae 
of the male often differ m structure (figs. 5, 6, and 7), the 
smaller one resemblmg that of the female. What advantage is 
gained by their inequality in size on the opposite sides of the 



4 Labidocem Darwinii 
(from Lnbbocfc^ 

<K. Part of riglat anterior an- 
tenna of male, forming a 
prehensile organ 

&. Posterior pair of thoracic legs 
of male 

c Ditto of female 


® ‘ Facts and Arguments for 
Dai win,' English, translat. 1869, p 
20 See the preiuoiis discussion on 
the olfactoiy thieads. Sars has 
desciibed a somewhat analogous 
case (as quoted m ^Natuie,' 1870, 
P 455) in a Noiwegian crustacean, 
the JPontoporeia ajffims 

® See Sir J. Lubbock in ^ Annals 


and Mag of Kat Hist.' vol xu 
1853, pi 1 and x. ; and vol. xii. 
(1853) pi. Til. See also Lubbock m 
‘ Ti ansact, Ent. Soc ' vol, it new 
senes, 1856—1858, p. 8. With le- 
spect to the zig-zagged antennse 
mentioned below, see Fritz Muller, 
* Facts and Aiguments foi Darwin/ 
1869, p, 40, foot-note. 
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body, and by the inequality faeinjc much greater in tin- UiuL- tlian 
in the female ; and why, when they arc of equal size, both are 



Fig 5 Anterior part of body of Callianassa Cfrom Ed wards', showing the un- 

equal and differently-constructed right and left-hand cheLe of th^ malt 

K B — ^ThG artist by mistake has reversed the drawing, and made the left-hantl chela 
the largest. 



Fig 6. Fig. T. 

Fig 6 Second leg of male Orchestia Tucuratinga (from Fntz Muller). 

Fig ihtto of female 

often mxLch larger in the male than in the female, is not known* 
As I hear from Mr. Bate, the chelae are sometimes of stich length 
and size that they cannot possibly be used for carrying food to the 
month. In the males of certain fresh- water prawns (Palsemon) 
the right leg is actually longer than the whole body.^® The 
great size of the one leg with its chelfc may aid the male in 
hghtmg with his rivals; but this will not accoimt for their 

See a paper by Mr. C. Spence 585. I am greatly indebted to Mr- 
Bate, with figure^, in ‘ Proc. Zoolog* Spence Bate for nearly all the abox^e 
Soc.' 1868, p. 863; and on the fetatements with respect to the cheii© 
nomenclature of the genus, ibid, p of the higher crustaceans. 



268 


IThe Descent of Man. 


Pabt II, 


inequality in the female on the opposite sides of of the body. In 
GelasiinnSj according to a statement quoted by Milne-Edwaids,^^ 
the male and the female live in the same burroTr, and this 
shews that they pair ; the male closes the month of the burrow 
with one of its chelae, which is enormously developed ; so that 
here it indirectly serves as a means of defence. Their main use, 
however, is probably to seize and to secure the female, and this 
in some instances, as with Gammams, is known to be the case. 
The male of the hermit or soldier crab {Pagunos) for weeks 
together, carries about the shell inhabited by the female.^^ The 
sexes, however, of the common shore-crab (Carcimis mcenas), as 
Mr. Bate informs me, unite directly after the female has moulted 
her hard shell, when she is so soft that she would be injured if 
seized by the strong pincers of the male ; but as she is caught 
and carried about by the male before moulting, she could then be 
seized with impunity. 

Fritz Muller states that certain species of Melita are distin- 
guished from all other amplnpods by the females having the 
^ coxal lamellse of the penultimate produced into 

‘ hook-like processes, of which the males lay hold ivith the 
" hands of the first pair ’’ The development of these hook-like 
processes has probably followed from those females which were 
the most securely held during the act of reproduction, having 
left the largest number of offspring Another Brazilian amphi- 
pod (Orchestia Darwimt, fig. 8) presents a case of dimorphism, 
like that of Tanais ; for there are two male forms, which difier 
in the structure of their chelse As either chela would certainly 
sufiSce to hold the female, — for both are now used for this purpose, 
— ^the two male forms probably originated by some having varied 
in one maimer and some in another; both forms having derived 
certain Special, but nearly equal advantages, from their differently 
shaped organs. 

It is not known that male crustaceans fight together for the 
possession of the females, but it is probably the case ; for with 
most animals when the male is larger than the female, he seems 
to owe his greater size to his ancestors having fought 
with other males during many generations In most of the 
orders, especially in the highest or the Brachyura, the male is 
larger than the female ; the parasitic genera, however, in which 
the sexes follow different habits of life, and most of the Ento- 
mostraca must be excepted. The chelse of many crustaceans are 

^ Hist. Nat. des Crust/ tom li of S Devon ’ 

1837, p- 50. Fritz Miiller, * Facts and Argu* 

Ml C. Spence Bate, * Brit. wents foi Darwin/ 1869, pp. 

Assoc,, Fourth Report on the Fauna 
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weapons well adapted for fighting. Thus when a Bcwil-cmb 
(PoHunus puher} was seen by a son of Mr. Bate fighting "^ith a 
Carcinus mceuas, the latter was soon thrown on its Iwjk, and had 
every limb tom from its body. When several males of a Brazilian 
Gelasimus^ a species fiirmshed with immense pmeeis, were 
placed together in a glass vessel by Fritz Miiiler, they mutilated 
and killed one another. Mr. Bate put a large male Caremm 



8. Orcbestia DarwiBii (from Fritz Muller), showliig the differenUy^XiiastrociedL 
dbielse of the two male forms. 

mcenas into a pan of water, inhaMted. l»y a femalo "wldcli was 
paired with a smaller male ; tut the latter was soon dispossessed. 
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Mr. Bate adds> if tliey fongM, the “victory “was a bloodless one, 
“ for I saw no woimds.” This same naturalist separated a male 
sand-sMpper (so common on our sea-shores), Qammarus ntarmus, 
from its female, both of whom were imprisoned in the same 
vessel with many individuals of the same species The female, 
when thus divorced, soon joined the others. After a tune the 
male was put again mto the same vessel, and he then, after 
swimming about for a time, dashed into the crowd, and without 
any hghtmg at once took away his wife This fact shews that 
in the Amphipoda, an order low in the scale, the males and 
females recognise each other, and are mutually attached. 

The mental powers of the Crustacea are probably higher than 
at first sight appears probable. Any one who tries to catch one 
of the shore-crabs, so common on tropical coasts, will perceive 
how wary and alert they are There is a large crab (Birgus 
latro), found on coral islands, which makes a thick bed of the 
picked fibres of the cocoa-nut, at the bottom of a deep burrow* 
It feeds on the fallen fruit of this tree by tearing off the husk, 
fibre by fibre ; and it always begins at that end where the three 
eye-like depressions are situated It then bieaks through one of 
these eyes by hammering with its heavy front pincers, and 
turmng round, extracts the albuminous core with its narrow 
posterior pincers. But these actions aie probably instmctive, so 
that they would he performed as well by a young ammal as by 
an old one. The following case, however, can hardly be so con- 
sidered " a trustworthy naturalist, Mr Gardner,^^ whilst watching 
a shore-crab (Gelasimus) making its burrow, threw some shells 
towards the hole. One rolled m, and three other shells remained 
within a few inches of the mouth In about five minutes the 
ciab brought out the shell which had fallen in, and carried it 
away to the distance of a foot ; it then saw the three other shells 
lying near, and evidently thinking that they might likewise roll 
in, carried them to the spot where it had laid the first It 
would, I think, be difficult to distmguish this act from one 
performed by man by the aid of reason 

Mr. Bate does not know of any well-marked case of difference 
of colour in the two sexes of our British crustaceans, in which 
respect the sexes of the higher animals so often differ. In some 
cases, however, the males and females differ slightly in tint, but 
Mr Bate thinks not more than may be accounted for by then 
different habits of life, such as by the male wandermg more 
about, and bemg thus more exposed to the light. Dr, Power 

' Travels m the Interior of 463, an account of the habits of the 
Brazil,’ 1846, p. 111* I have given, Biigus. 
in nay Journal of Besearches/ p. 
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tried to distiognish by colour the sexes of the seTcrai si^iecies 
wbich inhabit the Mauritius, but failed, except with one species 
of Squill a, probably aS*. sfi^Jifera, the male of which Is cleHcriledas 
being of a beautiful bluish-green,’’ with some of the appendage 
chcrry-rcd, whilst the female is clouded with brown and grey, 
'^with the red about her much less TiTiti than in the 
In this case, w'e may suspect the agency of sexual seleetion. 
3?romM. Bert’s obserYations on Baphma, when placed m a vessel 
illuminated by a prism, we have reason to believe that even the 
lowest crustaceans can distinguish colours. With Sapinmia (an 
oceanic genus of Entomostraca), the males are furnished with 
minute shields or cell-hke bodies, which exhibit l>eautiful 
changmg colours , these aie absent in the females, and m 
both sexes of one species.^® It would, however, be extremely 
rash to conclude that these curious organs serve to attract the 
females. I am informed by Fritz Muller, that m the female of a 
Brazilian species of Gelasimus, the whole body is of a nearly 
umform gi^eyish-brown. In the male the posterior part of the 
cephalo-thorax is pure white, with the anterior part of a neb 
green, shading mto dark brown , and it is remarkable that these 
colours are liable to change in the course of a few minutes — the 
white becoming dirty grey or even black, the green " losing much 
of its brilliancy.” It deserves especial notice that the males do 
not acquire their bright colours until they become mature They 
appear to be much more numerous than the females; they 
differ also in the larger size of their chelae. In some species of 
the genus, probably m all, the sexes pair and inhabit the same 
burrow. They are also, as we have seen, highly mtelligenu 
animals Fiom these various consideratioiis it seems probable 
that the male in this species has become gaily ornamented in 
order to attract or excite the female. 

It has just been stated that the male Gelasimus does not 
acquire his conspicuous colours until mature and nearly ready 
to breed. This seems a general rule in the whole class in respect 
to the many remarkable structural differences between the sexes. 
We shall hereafter find the same law prevailing throughout the 
great sub-kingdom of the Yertebrata, and m all cases it is 
eminently distmctiv© of characters which have been acquired 
through sexual selection. Fritz Muller gives some striking 
instances of this law ; thus the male sand-hopper (Orchestia) 
does not, until nearly full grown, acquire his huge claspers. 

Ml Oa. Fiaser, m ‘Pio^c. Zoo- Claus, ^ Die freilebenden Cope- 

log. Soe.’ 1869, p 3, I am indebted poden,’ 1863, s. 35. 
to Ml Bate fer Dr. Power’s state- ^ Facts and Arguments/ kc^ 

meat. P- 79. 
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wMcli are Tery differently constructed from those of the female ; 
wMlst young, his claspers resemble those of the female. 

Class, Ai aclinida (Spiders). — The sexes do not generally differ 
much in colour, but the males are often darker than the females, 
as may be seen in Mr. BlackwalPs magnificent woik In some 
species, howeyer, the difference is conspicuous . thus the female 
of Sparassus smaragdulus is duUish green, whilst the adult male 
has the abdomen of a fine yellow, with three longitudinal stripes 
of rich red. In certain species of Thomisus the sexes closely 
resemble each other, in others they differ much , and analogous 
cases occur in many other genei’a. It is often difficult to say 
which of the two sexes departs most from the ordinary coloration 
of the genus to which the species belong ; but Mr. Blackwall 
thinks that, as a general rule, it is the male ; and Canestrmi 
remarks that in certam genera the males can be specifically dis- 
tinguished with ease, but the females with great difficulty. I am 
informed by Mr. Blackwall that the sexes whilst young usually 
resemble each other ; and both often undergo great changes m 
colour during their succeesire moults, before arriving at maturity. 
In other cases the male alone appears to change colour- Thus 
the male of the above bright-coloured Sparassus at first re- 
sembles the female, and acquires his peculiar tmts only when 
nearly adult. Spiders are possessed of acute senses, and exhibit 
much mtelligence, as is well known, the females often shew 
the strongest affection for their eggs, which they carry about 
enveloped in a silken web The males search eagerly for the 
females, and have been seen by Canestrmi and others to fight for 
possession of them. This same author says that the union of the 
two sexes has been observed in about twenty species; and he 
asserts positively that the female rejects some of the males who 
court her, threatens them with open mandibles, and at last after 
long hesitation accepts the chosen one. From these several 
considerations, we may admit with some confidence that the 
well-marked ffifferences in colour between the sexes of certain 
species are the results of sexual selection ; though we have not 
here the best kind of evidence, — ^the display by the male of his 
ornaments. From the extreme variability of colour in the male 
of some species, for instance of Ther%d%on lineatum^ it would 
appear that these sexual characters of the males have not as yet 
become well fixed. Canestrmi draws the same conclusion from 

‘A- History of the Spiders or ^Caiatterx sessuali secondarii degi'^i 
^reat Britain,’ 1861-64 For the Arachmdi,’ in the *Atti della Socr 
(*oliowmg facts, see pp. 77, 88, 102. Veneto-Trentina di Sc Kat.Padora, 

This author has recently pub- vol. i. Fasc 3, 1873. 
bshed a essay on the 
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the fact that the itBales of certaiJi species present two forms, 
differing from each other m the size and length of their jaws , and 
this reminds ns of the aboye cases of dimorphic crustaceans. 

The male is generally much smaller than the female, sometime® 
to an extraordinary degree/® and he is forced to be extremely 
cautious m making his advances, as the female often carries her 
coyness to a dangerous pitch. De Gkser saw a male that ** in the 
midst of his preparatory caresses was seized l»y the object of 
his attentions, enveloped by her m a web and then devoured, a 
sight which, as he adds, filled him wnth horror and indignation/' ^ 
The Hev. O. P. Cambridge^ accounts m the following manner 
tor the extreme smallness of the male in the genus Xephila. 
M, Yinson gives a graphic account of the agile way in which 
the diminutive male escapes from the ferocity of the feix'ale, by 
ghding alxiut and playing hide and seek over her Iwxly and 
along her gigantic limbs : in such a pursuit it is evident that 
the chances of escape would he in favour of the smallest males, 
while the larger ones would fall early victims , thus gradually 
“ a diminutive race of males would be selected, until at last they 
would dwindle to the smallest possible size compatible with the 
“ exercise of their generative functions, — in fact probably to the 
size we now see them, 1 e., so small as to be a sort of parasite 
upon the female, and either beneath her notice, or too agile and 
too small for her to catch without great cliiheulty/' 

"Westring has made the mterestmg discovery that the males 
of several species of Theridion^ have the power of making 
a stridulatmg sound, whilst the females are mute. The ai>- 
paratus consists of a serrated ridge at the base of the alxiomen, 
against which the hard hinder part of the thorax is rubljed ; anti 
of this structure not a trace can be detected in the females. It 
deserves notice that several writers, including the weH-known 
arachnologist Waickenaer, have declared that spiders are attracted 
by music/-^^ From the analogy of the Orthoptera and Homoptera, 


Aug. Yinfeon (^Araneides des 
lies de la Reunion,* pi vi figs 1 
and 2) gives a good instance of the 
small size of the male, in Epetra 
nigra. In this species, as 1 may 
add, the male is testaceous and the 
female black with legs banded with 
red. Other even moi e striking 
cases of inequality m size between 
the sexes have been recoided 
(‘Quaiterly Journal of Science/ 
1868, July, p. 428); but I ha>e 
jfcot seen the original accounts. 

Kirby and fepence, ■* Introduc- 


tion to Entomologv/ voL i 1818, 

p. 280 

22‘Proc Zoolog Soc'1871,p 621. 

Thendion (Asa^ena, Sund.) 
serratij^es, 4-pu^iciatum et gutta^ 
twn ; see Westring, m Kroyei, 
‘ Natmhxst. Tidskrift/ voL it. 1842— 
1843, p. 340; and vol. 11 - 1846— 
1849, p 342. See, also, for other 
species, ‘Araneae Sueexese/ p 184. 

Dr H. H* van Zouteveen, la 
his Dutch translation of this work 
(\oL i. p. 444), has cullected several 
cases. 
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to be described in the next chapter, we may feel almost sure that 
the stridulation serves, as 'Westrmg also believes, to call or to 
excite the female; and this is the first case known to me m the 
ascending scale of the animal kingdom of sounds emitted for 
this purpose.^^ 

Glass, Myriapoda . — In neither of the two orders m this class, 
the millipedes and centipedes, can I find any well-markea 
instances of such sexual dijBferences as more particularly concern 
us In Glomeris hmbata, however, and perhaps in some few 
other species, the males differ shghtly in colour from the females ; 
but this Glomeris is a highly variable species In the males of 
the Dipiopoda, the legs belonging either to one of the anterior or 
of the posterior segments of the body are modified mto pre* 
hensile hooks which serve to secure the female. In some species 
of lulus the tarsi of the male are furnished with membranous 
suckers for the same purpose As we shall see when we treat 
of Insects, it is a much more nnusual circumstance, that it is 
the female m liithobius, which is furnished with prehensile 
appendages at the extremity of her body for holding the male.^ 


CHAPTER X. 

Seoonuaky Sexuau Chabactees oe Insects. 


Diversified structures possessed by the males for seizing the females 

Differences between the seves, of which the meaning is not understood 

Difierence in size between the sexes — ^Thysanura — Dipteia — ^Hemiptera 
— Homoptera, musical powers possessed by the males alone — Oithoptera, 
musical instiuments of the males, much diversified m stiucture ; 
pugnacity; colouis — ^Neuropteia, sexual differences in colour — Hyme- 
noptera, pugnacity and colonis — Coleoptera, colouis; furnished with 
great horns, apparently as an ornament ; battles ; stridulating organs 
geneially common to both sexes. 

In the immense class of insects the sexes sometimes differ in 
their locomotive-organs, and often in their sense-organs, as in 
the pectmated and beautifully plumose antennae of the males of 
many species. In Chloeon, one of the Ephemerae, the male has 
great pillared eyes, of which the female is entirely destitute.’ 
The ocelli are absent m the females of certain insects, as in the 


Hilgendcrf, howevei, has lately 
called attenli.on to an analogous 
structure in some of the higher 
crustaceans, which seems adapted 
to pioduce sound; see ‘Zoological 
Record,' 1869, p 603. 

Wfdckenaer et P Oexvais, 


‘ Hist Nat- des Insectes • Apteres,* 
tom IV. 1847, pp. 17, 19, 68- 

* Sir J. Lubbock, ‘ Transact. 
Linnean Soc/ vol. xxv. 1866, p. 
484, With respect to the Mu- 
tillidse see Westwood^ ^ Modern 
Class- of Insects,' voL ii. p. 213. 
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Mtitillidffi; and Iiere the females are like’^Fise wingless. But 
we are chiefly concerned with straetiirfs By winch one male as 
enabled to conquer another, either in battle or courtship, through 
Ins strength, pugnacity, ornaments, or music. The animinerai^le 
contrivances, llicrefore, by W'hich the male is able to seize thc^ 
female, may be briefly passed over Besides the complex stractr rm 
at the apex of the abdomen, which ought |»€rha|>s to he ranted 
as primary organs,^ it is astonishing,” as Mr. II I> Walsh ^ has 
remarked, how many different organ-? are worked in fy nature 
for the seemingly insignificant ol^ject of cnabhng the male to 
grasp the female flimly.” The mandible or jaws are some- 
times used for tliis purpose, thus the male Crtrn^hih^ mrnntfm (a 
neuropterous insect in some degree allied to the Dragon-flies, s^c.) 
has immense curved jaws, many times longer than tho^e of the 
female ; and they are smooth mstead of being tootlied, so that 
he IS thus enabled to seize her without mjury.^ One of the 
stag-beetles of North America (^Lneanus fhtphvs) u^es Ms jaw^, 
■which are much larger than those of the female, for the same 
purpose, but probably likewise for fighting. In one of the 
sand-wasps the jaws in the two sexes are closely 

alike, hut are used for widely different purposes : the males, as 
Professor Westwood observes, " arc exceedingly ardent, seizing 
their partners round the neck with their sickle-shaped jaws;”® 
whilst the females use these organs for burrowing in sand-banks 
and making their nests. 

The tarsi of the front-legs are dilated in many male lieetles, or 
are furmshed with broad cushions of hairs ; and m many genera 
of water-beetles they are armed with a round flat sucker, so that 
the male may adhere to the sbppexy body of the female. It is a 


® These organs in the male often 
ditTer in closely-alhed species, and 
afford excellent specific characteis- 
But their importance, from a func- 
tional point of new, as Mr. K. 
MacLachlan has remarked to me, 
has probably been oven ated. It 
nas been suggested, that slight dif- 
ferences in these organs would 
sudice to prevent the intercrossing 
of well-marked varieties or incipient 
species, and would thus aid in their 
development. That this can hardly 
be the case, we may infer from the 
many recoided cases (see, for in- 
mstance, Bronn, * Gescbicbte der 
Xatur,' B. u. 1843, s. 164; and 
Westwood, * Transact. Ent. Soc-' 
toL 111. 1842, p, 195) of distinct 


species having been o’b‘s>erved in 
union. Hr. Maclacblan informs 
me (vide ‘ Stett. Ent Z^itung,'' 
1867, s. 155) that when several 
species of Phrygamdse, which pre- 
sent strongly-pronounced differences 
of this kindj^ were confined together 
by Dr. Aug. !Meyer, cmpled^ 

and one pair pioduced fertile ova. 

* * The Practical Entomologist,* 
Philadelphia, voL li. May, 1867, 

p. 88. 

^ Mr. Walsh, ibid. p. 107. 

® ‘Modern classification of In- 
sects,* vol. li. 1840, pp 205, 206. 
Mr. Walsh, who called my attention 
to the double use of the jaws, say^i! 
that he has repeatedly observed 
this fact. 
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muclimore tmxLSXLal circumstance that the female of some water- 
beetles (Dytiscns) have their elytra deeply grooved, and m 
Acilius sulcatus thickly set with hairs, as an aid to the male. 

The females of some other water- 
beetles (Hydroporus) have their 
elytra punctured for the same 
purpose.® In the male of Crahro 
crihrarzus (hg 9), it is the tibia 
which IS dilated into a broad 
horny plate, with minute mem- 
braneous dots, givmg to it a sin- 
gular appearance hke that of a 
riddle In the male of Penthe 
(a genus of beetles) a few of the 
middle joints of the antenna are 
dilated and furnished on the in- 
ferior surface with cushions of hair, 
exactly like those on the tarsi of 
the Carabidse, and obviously for 
the same end.^^ In male dragon- 
flies, "the appendages at the tip 
" of the tail are modified m an 
" almost infiniie variety of curious 
patterns to enable them to em- 
" brace the neck of the female ” 
Lastly, in the males of many in- 
sects, the legs are furnished with peculiar spines, knobs or 
spurs , or the whole leg is bowed or thickened, but this is by no 
means invariably a sexual character; or one pair, or all thiee 
pairs are elongated, sometimes to an extiavagant length.® 

The sexes of many species in all the orders present differences, 
of whicli the meaning is not understood. One curious case is 
that of a beetle (fig 10), the male of which has the left mandible 
much enlarged; so that the mouth is greatly distorted In 
another Carabidous beetle, Enrygnathus,® we have the case, 
® We have here a cm ions and ‘ Inti eduction to Entomology,’ voL 
inexplicable case of dimoiphism, for m 1826, p 305. 
some of the females of foui Euio- ^ Westwood, ‘Modern Class.’ vol. 
pean species of Dytiscus, and of ii p 193 The following state- 
cei tain species of Hydropoius, have ment about Penthe, and otheis in 
their elytra smooth; and no mtei- inverted commas, aie taken fiom 
mediate giadations between the Mi. Walsh, ‘Piactical Entomolo- 
snlcated oi punetuied, and the quite gist,’ Philadelphia, vol. ii p 88 
smooth elytia have been obseived. ® Kiiby and Spence, ‘Intioduct.’ 
See Dx H Schaum, as quoted in &c , vol in pp 332— 336 
the ‘ Zoologist,’ vol. v.-vi 1847-48, ^ ‘ Insec ta Madeiensia/ 1854, p« 

p. 1896. Also Kirby and Spence, 20. 
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HBiqiie as far as known to Mr. Wollaston, of the head of the 
female being much broader and larger, tliougli m a TanabU^ 
degree, than that of the male. Any niimlxjr 
of such eases coiilrl lie gi^en, Thfy at wind 
in tie* L(‘pidop:era one ot the loo-t i\tra- 
ordniao tiiat ceitain male but^erflieiS 
have their foie-letrs moie or ies;^ atrophied, 
with the tilacB and tarsi 1 educed to mere ru- 
dimentary knobs The \vmg^,aho, in the two 
sexes often dilter in neiiration/^ and some- 
times considerably m outline, as in the -i/v- 
cotis epituh^ which was shewn to me in the 
British Museum by Mr. A. Butler The males 
of certain South American butterflies have 
tufts of hair on the margins of the wungs^ 
and horny excrescences on the discs of the 
posterior pair In Kseveral British butter- 
flies, as shewn by Mr "Wonfor, the males alone 
are m paits clothed with pecuhar scales 

The use of the bright light of the female > 
glow-worm has been sul>ject to much discus- 
sion. The male is feebly luminous, as are the 
larvm and even the eggs, it has been sup- 
posed by some authors that the light serves to 
trighten away enemies, and by others to 
guide the male to the female At last, Mr. 

Belt^^ appears to have solved the difficulty; 
he flnds that all the Lampjridse which he has 
tried are highly distastetul to insectivorous 
mammals and birds. Hence it is in accordance 
with Mr. Bates* view, hereafter to be explamed, 
that many insects mimic the Xiampyridse 
closely, m order to be mistaken for them, and xa. Taphit>eteres 
thus to escape destruction. He further be- distort ns emneh en- 
lieves that the luminous species profit by 
being at once recognised as unpalatable* figure, female. 

It is probable that the same explanation may be extended to the 

E Doubleday, ' Annals and 74 ]\Ii. Wonfoi’s observations are 

Hag. of Xat. Hist.’ vol 1 3 848, p. quoted in * Popular Science Renew/ 
379. I may add that the wings m 1868, p 343. 

ceitam Hymenoptera (see Sbuckard, ‘The Naturalist in Nicaragua^ 

‘Fossoiial Hymenop.^ 1837, pp. 39— 1874, pp. 316-320. On the pho#- 

43) differ in neuration according to phoreseence of the eggs, see ‘Annals 
sex and Mag of Nat. Hist.* 1871/ Nov., 

11 H W Bates, *1 ,j nir^al of p, 372, 

Froc. Liim Soc * td|. vi* 1 b62, p. 
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Maters, both sexes of whicli are highly lummons. It is not 
known why the wings of the female glow-worm have not been 
developed ; but m her present state she closely resembles a 
larva, and as larv^ are so largely preyed on by many animals, 
we can understand why she has been rendered so much more 
luminous and conspicuous than the male ; and why the larvje 
themselves are likewise luminous. 

Difference %n Size between the Sexes — With insects of all kinds 
the males are commonly smaller than the females; and 
difference can often be detected even in the larval state So 
considerable is the difference between the male and female 
cocoons of the silk-moth QBombyx mori), that m [France they are 
separated by a particular mode of weighing^ In the lower 
classes of the animal kingdom, the greater size of the females 
seems generally to depend on their developmg an enormous 
number of ova ; and this may to a certain extent hold good with 
insects. But Br. Wallace has suggested a much more probable 
explanation. He finds, after carefully attending to the develop- 
ment of the caterpillars of JBombyx cynthia and yamamai^ and 
especially to that of some dwarfed caterpillars reared from a 
second brood on unnatural food, ^^that in proportion as the in- 
dividual moth is finer, so is the time required for its metamor- 
phosis longer ; and for this reason the female, which is the 
larger and heavier mseet, from having to carry her numerous 
eggs, will be preceded by the male, which is smaller and has 
less to mature/^ How as most msects are short-hved, and as 
they are exposed to many dangers, it would manifestly be ad- 
vantageous to the female to be impregnated as soon as possible. 
This end would be gamed by the males bemg first matured m 
large numbers ready for the advent of the females , and this 
agam would naturally follow, as Mr A. E. Wallace has re- 
marked/^ through natural selection; for the smaller males 
would be first matured, and thus would procreate a large 
number of offsprmg which would inherit the reduced size of 
their male parents, whilst the larger males from bemg matured 
later would leave fewer offspring. 

There are, however, exceptions to the rule of mai© msects 
being smaller than the females : and some of these exceptions are 
intelligible. Size and strength would be an advantage to the 
males, which fight for the possession of the females; and in 
these cases, as with the stag-beetle (Xiueanus), the males are 
larger than the females. There are, however, other beetles 

Eobmet, ^ Yers k Soie/ 1848, voL v. p. 486. 

‘Journal of Proc. Ent. Sco 
‘Transact, Ent. SocJ 3rd senes, Feb, 4tb5 1867, p Ixxi. 
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which are not known to fight together, of which the nmlm 
exceed the females in size ; and the meaning of this fact is not 
known; bnt in some of these cases, as with the hnge Djnaatea 
and Megasoma, we can at least see that there would bo no 
necessity for the males to be smaller than the females, in order 
to be matured before them, for these beetles are not short-liTed, 
and there would be ample time for the pairing of the sexes. So 
again, male dragon-fiies (labeliulidaej are sometimes sensibly 
larger, and never smaller, than the ftfinales , and as Mr. 
MacLachlan believes, they do not generally pair with the female 
until a week or fortmght has elapsed, and tmtil they have 
assumed their proper masculine colours. But the most cunous 
case, shewing on what complex and easily-overlooked relations, 
so trifimg a character as difference in size between the sexes 
may depend, is that of the aculeate Hymenoptera , for Mr. F, 
Smith informs me that throughout nearly the whole of this 
large group, the males, in accordance wuth the general rule, are 
smaller than the females, and emerge about a w'eek before them ; 
but amongst the Bees, the males of ^pis melltfica, Aidludium 
ma7vuittt7n, and Anthojphora acervorum, and amongst the Fc^sore®, 
the males of the Metlujca ichneurrumides, are larger than the 
females. The explanation of this anomaly is that a mamage 
flight is absolutely necessary with these species, and the male 
requires great strength and size in order to carry the female 
through the air. Increased size has here been acquired in op- 
position to the usual relation between size and the period of 
development, for the males, though larger, emerge before the 
smaller females. 

We will now review the several Orders, selecting such facts 
as more particularly concern us. The licpidoptera (Butterflies 
and Moths) will be retamed for a separate ciiapter. 

Order, Thysanura. — The members of this lowly organized 
order are wingless, dull-coloured, minute insects, with ugly, 
almost misshapen heads and bodies. Their sexes do not differ 
but they are interesting as shewing us that the males pay 
jsedulous court to the females even low down in the animal 
scale. Sir J. liUbbock says : it is very amusmg to see these 
little creatures (^Smynihurus luteas) coquetting together. The 
** male, which is much smaller than the female, runs round her, 
and they butt one another, standing face to face and movmg 

For this and other statements see p 344. 
on the size of the sexes, see Kirby ^ Transact, Linnean vol* 

and hpence, ibid, vol m p 300 5 xxvi, X 868 , p, 296, 

©n the duration of hfe m insects. 
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^ "backward and forward like two playftil lambs. Tbeij tbs 
female pretends to run away and the male rims after her with 
a queer appearance of anger^, gets in front and stands facing 
" her again ; then she txirns coyly round, but he, quicker and 
more actiwe, scuttles round too, and seems to whip her 
" with his antennse , then for a bit they stand face to face, 
play with their antennae, and seem to be all in all to one 
another/^ 


Order, Bijptera (Plies). — The sexes differ httle in colour. The 
greatest difference, known to Mr. P. Walker, is in the genus 
Bibio, in which the males are blackish or quite black, and the 
females obscure brownish-orange The genus Elaphomyia, dis- 
covered by Mr. Wallace in New Gumea, is highly remarkable, 
as the males are furnished with horns, of which the females are 
quite destitute. The horns sprmg from beneath the eyes, and 
curiously resemble those of a stag, being either branched or pal- 
mated. In one of the species, they equal the whole body in 
length. They might be thought to be adapted for fighting, but 
as in one species they are of a beautiful pmk colour, edged with 
black, with a pale central stripe, and as these insects have 
altogether a very elegant appearance, it is perhaps more probable 
that they serve as ornaments. That the males of some Diptera 
fight together is certain; for Prof. Westwood^® has several times 
seen this with the Tipulse. The males of other Diptera ap- 
parently try to win the females by their music : H. Muller 
watched for some time two males of an Eristalis courting a 
female, they hovered above her, and flew from side to side, 
making a high humming noise at the same time. Gnats and 
mosquitoes (Oulicidae; also seem to attract each other by hum- 
ming ; and Prof Mayer has recently ascertained that the hairs 
on the antennas ot the male vibrate m unison with the notes of a 
tuning-fork, within the range of the sounds emitted by the female. 
The longer hairs vibrate sympathetically with the graver notes, 
and the shorter hairs with the higher ones Xiandois also asserts 
that he has repeatedly drawn down a whole swarm of gnats by 
uttermg a particular note. It may be added that the mental 
faculties of the Diptera are probably higher than in most other in- 
sects, m accordance with their highly developed nervous system 


^ The Malay Archipelago,* vol, 
u. 1869^ p. 313- 

* Modern Classification of In- 
sects,* vol. 11 . 1 840, p. 526. 

Anwendung, &;c , ‘ Yerh d n. 
Y. Janrg.* xxix- p. 80, Mayei, in 
' American Naturalist/ 1874, p. 236 


See Mr B. T. Lowne's inteiest- 
ing woik, ‘ On the Anatomy of the 
Blow-fiy, Musca vomitoria,* 1870, p. 
14. He remarks (p 33) that, ‘‘ the 
captuied files utter a peculiar 
plaintive note, and that this sound 
causes other flies to disappear.” 
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Order, Bemfptera (Field-Btigs). — Mr. J. W* Botigliw, wlio hsui 
particularly attended to the British species, has kmdl j given rm 
an accoTint of their sevnal differences* The mal^ of some spocioB 
are fami&hed with wings, whilst the females are wingless ; tha 
sexes differ in the form of their bo<lies, elytra, anteniiffi and tarsi ; 
but as the signification of these differences are tinknown, they 
may be here passed over. The females are generally larger and 
more robust than the males. With British, and, as far as 
Mr Douglas knows, with exotic species, the mxm do not 
commonly differ much in colour; but in about six British 
species the male is considerably darker than the female, and 
in about four other species the female is darker than the male. 
Both sexes of some species are beautifully coloured; and as 
these insects emit an extremely nauseous odour, their con- 
spicuous colours may serve as a signal that they are unpalat- 
able to insectivorous animals. In some tew ca'=;es their colours 
appear to be directly protective ; thus Prof. Hoffmann informs 
me that he could hardly distinguish a small pmk and green 
species from the buds on the trunks of lime-trees, which this 
insect frequents. 

Some species of Beduvidie make a stndulating noise; and, in 
the case of Puates st'i this is said^ to be effected by the 

movement of the neck within the pro-thoracic cavity. Accord- 
ing to W^estring, Meduwus jicrbonutus also stridulatcjs. But I 
have no reason to suppose that this is a sexual character, ex- 
cepting that with non-social insects there seems to be no use 
for sound'producing organs, unless it be as a sexual call. 


Order, Eomoptera . — Every one who has wandered in a tropi- 
cal forest must have been astonished at the din made by the 
male Oicadm. The females are mute; as the Grecian poet 
Xenarchus says, Happy the Cicadas live, since they all have 
voiceless wives” The noise thus made could be plainly heaM 
on board the “ Beagle,”, when anchored at a quarter of a mile 
from the shore of Brazil , and Captain Hancock says it can be 
heard at the distance of a mile. The Greeks formerly kept, and 
the Chinese now keep these insects in cages for the sake of 
their song, so that it must be pleasing to the ears of some mem^ 
The Cicadidse usually smg during the day, whilst the Fulgoridae 
iQ,pp0ar to b© mght-songsters. The sound, according to Dandofe, 


Westwood, ‘Modern Class of 
Insects/ voL ii p. 473. 

=3 These particulais are taken 
from W^estwooii*s ‘ Modem Class of 
lasecfctj/ voi 11 1S40, p. 422. See, 


also, on the Fnlgoridae, Kirby and 
Spence, * Introdiict.^ vol ii. p 401 
‘Zeitschrift fdr wisseiischaft 
Zooiog." B XTU. 1867, s- 152-158* 
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is produced by the -vibration ot the lips of the spiracles, "which 
are set into motion by a current of air emitted from the tracheae ; 
but this Tiew has lately been disputed. Dr Powell appears to 
have proved that it is produced by the vibration of a mem- 
brane, set into action by a special muscle. In the living mseot, 
whilst striduiating, this membrane can be seen to vibrate , and 
in the dead msect the proper sound is heard, if the muscle, 
when a little dned and hardened, is pulled with the point of a 
pm. In the female the whole complex musical apparatus Is 
present, but is much less developed than in the male, and is 
never used for producmg sound. 

With respect to the object of the music. Dr. Hartman, in 
speakmg of the Ozcada septemdecim of the United States, says, 
the drums are now (June 6th and 7th, 1851) heard in all 
directions. This I believe to be the marital summons from 
the males. Standing in thick chestnut sprouts about as high 
as my head, where hundreds were around me, I observed the 
females coming around the drummmg males." He adds, this 
season (Aug. 1868) a dwaif pear-tree in my garden produced 
“ about fifty larvae of Clc. pruinosa , and I several times noticed 
** the females to alight near a male while he was uttering his 
clanging notes." Fritz Muller writes to me from S Brazil 
that he has often listened to a musical contest between two or 
three males of a species with a particularly loud voice, seated 
at a considerable distance from each other . as soon as one had 
fimshed his song, another immediately began, and then another. 
As there is so much rivaliy between the males, it is probable 
that the females not only find them by their sounds, but that, 
like female birds, they are excited or allured by the male with 
the most attractive voice. 

I have not heard of any well-marked cases of ornamental 
difierences between the sexes of the Homoptera. Mr Douglas 
informs me that there are three British species, in which the 
male is black or marked with black bands, whilst the females are 
pale-coloured or obscure - 

Order, Orthoptera (Criokets and Grasshoppers), — The males in 
the three saltatorial families in this Order are remarkable for 
tijtoiz musical powers, namely the Achetidae or crickets, the 
XiocustidsB for -which there is no equivalent English name, and the 
AcridiidfiB or grasshoppers. The stridulation produced by some 

** ^Tiansact. New Zealand In- from a ‘Journal of the Doings of 
sxitute/ vol, V. 1873, p 286. Cicada septemdecim ^ by Dr, 

I am indebted to Mr. Walsh man. 
for haTiag seat me this extiact 
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of the Jjocxmndm is so loud that it can be heard tlie mghl 

at the distaBce of a mile and that made by certiin m 

not unmusical even to tliu iiiiman ear, so that the Iiidjans on the 
Amazons keep them m vricker cag<jg. All observers agree that 
the sounds servo either to call or excite the mute females. Witli 
respect to the migratory locusts of liusKsia, Kurte has giTcn®**^ an 
interesting case of selection by the female of a male. The males 
of this sjiecies (Fach^fylus mifimtorms} whilst coupled with the 
female stndulate from anger or jealomy, if approached by other 
males. The house-cricket when surpri^^ed at night uses its Toico 
to warn its fellows In North America the Katy-did (/ 
phyJhtm concavitia^oii^^f. the Locustidse) de^criljed^ as mount- 
ing on the upper branches of a tree, and in the evening beginning 
“ his noisy babble, while rival notes isciie from the neighbouring 
trees, and the groves resound with the call of Kaiy-di'hshf 
“ the live-long night.” Mr. 

Bates, m speaking of the Euro- 
pean fiold-crickot (one of the 
Achcti<lee), says, the male has 
been observed to place him- 
self in the evening at the 
entrance of his burrow, and 
stndulate until a female ap- 
proaches, when the louder 
notes are succeeded by a 
more subdued tone, whilst 
“ the successful musician ea- 
resses with his antennae the 
“ mate he has wom”^^ Dr. 

Scudder was able to excite one 
of these insects to answer him, 
by rubbing on a file with a 
quilL^ In both sexes a re- 
markable auditory apparatus 
has been discovered by Von Siebold, situated in the front legs.^ 



Fisf 11 Gr^jlInscampf'^^trisrfn^mLainlum') 
Kight-hand f'gtLxe, under of p irt of a. 
TviiifjT-nerv iirts much magnified, bho'^m^ 
tfie teftb, vjt 

neft-haiid figure, upper surface of wing- 
cuver, w itli the projecting. Mnooth uer'v ure, 
r, acrobs u hich the teeth {si) are scraped. 


li. Gmldmg, ^Tiansact Dna, 
Soc.^ vol XV p 154r. 

I state this on the authority 
of Koppen, * Ueber die Heusehrecken 
in Sudi'Ubsland/ 1S66, p. 32, for I 
have in vam endeavoured to piocnre 
Korte^s work. 

Gilbeit White, ‘Kat. Hist, of 
Selbome,’ vol ii 1825, p 262. 

Hams, * Insects of New Eng- 
land," 1842, p 128 

*Tlie Naturalist on the Ama- 


zons,’ vol 1 1863, p. 252. Mr. 

Bates gives a veiy interesting dis- 
cussion on the giadations in the 
musical ajjparatus of the three 
families. See also Westwood, 
‘Modern Class" voL u. pp. 445 
and 453- 

^ Proc. Boston Soc. of Nat. 
Hist-’ vol xi April, 1868- 

^ Nouveau Manuel d’Anat 
Comp." fFiench translat.), tom. I 
1850, p.'567. 
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In the three Families the sonnds are differently produced. In 
the males of the Achetidm both wing-covers have the same 
apparatus; and this in the field-cricket {Gryllus campestris, 
fig. 11) consists, as described by Fandois,®^ of from 131 to 138 
sharpj transverse ridges or teeth (.sjf) on the under side of one of 
the nervures of the wing-cover This toothed nervure is rapidly 
scraped across a projecting, smooth, hard ner- 
vure (r) on the upper surface of the opposite 
wing First one wing is rubbed over the 
other, and then the movement is reversed. 
Both vdngs are raised a little at the same 
time, so as to increase the resonance. In 
some species the wing-covers of the males are 
furnished at the base with a talc-hke plate 
I here give a drawing (fig. 12) of the teeth on 
the under side of the nervure of another 
Fag 12 Teeth of Ner- specics of Gryllus, VIZ , domesUcus, With 
Sus (from respect to the formation of these teeth, Br. 

Gruber has shewn that they have been de- 
veloped by the aid of selection, fiom the minute scales and hairs 
with which the wings and body are covered, and I came to the 
same conclusion with respect to those of the Coleoptera. But 
Dr. Gruber farther shews that their development is in part 
directly due to the stimulus from the friction of one wing over 
the other. 

In the Locustidse the opposite wing-covers differ from each 
other in structure (fig 13), and the action cannot, as in the 
last family, be reversed. The left wing, which acts as the 
bow, hes over the right wmg which serves as the fiddle. One 
of the nervures (a) on the under surface of the former is 
finely serrated, and is scraped across the prominent nervures 
on the upper surface of the opposite or right wing. In our 
British Fhasgonwa viridissima it appeared to me that the 
serrated nervure is rubbed against the rounded hind-corner 
of the opposite wing, the edge of which is thickened, coloured 
brown, and very sharp. In the right wing, but not in the left, 
there is a httle plate, as transparent as talc, surrounded by 
ns3wxires, and called the speculum In JEJph'ipptgeT a 

member of this same family, we have a curious subordinate 
modification ; for the wing-covers are greatly reduced in size, 
but the posterior part of the pro-thorax is elevated into a kind 

‘Zeitschiift fnr wissenschaft ss <XJeber der Tonapparat der 
Zoolog ’ B XTH 1867, s 117. Locnstiden, ein Beitiag zum Bai- 

Westwood, ‘Modern Class, of wimsmus/ ‘Zeitsch. fur wissensck. 
insects/ vol. i. p. 440. Zoolog ’ B. xxn. 1872, p. 100. 
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“ of dome over the ’wing-covers, and wMcli has prohahly the 
effect of increasing the sound."® 



Fig 13. Clxlorocoei'us Xanana (from Bates) a, 5 Lobes of opposite v, ing-covers. 


We thus see that the musical apparatus is more differentiated 
or specialised in the Locustidas (which include, I helieve, the 
most powerful performers m the Order), than in the Achetidse, 
in which both wing-covers have the same structure and the 
same function.^® Landois, however, detected m one of the 
Locustidae, namely in JDecticus, a short and narrow row of small 
teeth, mere rudiments, on the inferior surface of the right wing-« 
cover, which underlies the other and is never used as the bow. 
I observed the same rudimentary structure on the under side of 
the right wing-cover in Phasgonitra vi\ idisUma, Hence we may 
infer with confidence that the Locustidse are descended from a 
form, m which, as in the existing Achetidse, both wing-covers 
had serrated nervures on the under surface, and could be 
indifferently used as the bow ; but that in the LocustidsB the 
two wing-covers gradually became differentiated and perfected^ 

Westwood, ‘Modem Class, of Insects/ voL i p 453. 

Landois, ‘2e:tscii. f. wxss Zooiog.’ B. ivii. 1867, s. 121^ 122, 
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on the principle of the division of labour, the one to act ex- 
clusively as the bow, and the other as the hddle Dr* G-rnber 
takes the same view, and has shewn that rudimentary teeth are 
commonly found on the inferior surface of the right wmg. By 
what steps the more simple apparatus in the Achetid^© originated, 
we do not know, but it is probable that the basal portions of 
the wing-covers originally overlapped each other as they do at 
present; and that the friction of the nervures produced a 
grating sound, as is now the case with the wmg-covers of the 
females.^ A grating sound thus occasionally and accidentally 
made by the males, if it served them ever so little as a love-call 
to the females, might readily have been intensihed through 
sexual selection, by variations in the roughness of the nervures 
having been continually preserved. 

In the last and third Family, namely the Acridiidse or 
grasshoppers, the stridnlation is produced in a very different 
manner, and according to Dr. Scudder, is not so shrill as in the 
preceding Families. The inner surface of the femur (fig 14, r) 
IS furnished with a longitudinal row of minute, elegant, lancet- 
shaped, elastic teeth, from 85 to 93 in number and these are 
scraped across the sharji, projecting nervures on the wing-covers, 
which are thus made to vibrate and resound- Harris says 



that when one of the males 
begins to play, he first bonds 
the shank of the hind-leg 
beneath the thigh, where it 
is lodged in a furrow de- 
" signed to receive it, and 
then draws the leg briskly 
up and down He does not 
play both fiddles together. 



Pig 14 Hiiid-legof Stonoliotlims pratomm 
r,the stndulating ridge ; lo’wer figure, the 
teeth forming the ridge, much magmfied 
(from Landois) 


but alternately, first upon 
" one and then on the other.” 
In many species, the base 
of the abdomen is hollowed 
out into a great cavity which 
is believed to act as a re- 
sounding board. In Pneu- 
mora (fig. 15), a S African 


genus belonging to the same family, we meet with a new 


^ Mr Walsh also informs me wing-covers together ” 
that he has noticed that the female Landois, ibid, s 113 

of the Flatyphyllum concavum, < Insects of New England,' 

“ when captured makes a feeble 1842, p. 133* 

^ grating noise by shuffling her 
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and remarkable modification, in tlie males a small notcbed 
ridge projects obliquely from each side of tbe abdomen, 
against wMcb tbe bind femora are rubbed.^^ As the male is 
furnisbed witb wings (tbe female being wingless), it is re- 
markable that tbe tbighs are not rubbed in tbe usual manner 
against tbe wing-covers ; but this may perhaps l>e aceoimted for 
by tbe unusually small size of tbe bind-legs I have not l>een 
able to examine tbe inner surface of tbe tbigbs, wbicb, judging 



Fig 15 Pnetunom (from specimens in the British Museum) Upper figure, nmle 

lower figure, female 

from analogy, would be finely serrated. Tbe species of Pnoumora 
have been more profoundly modified for tbe sake of sfcddulation 
tban any other orthopterous insect ; for in tbe male tbe whole 
body has been converted into a musical instrument, being 

Westwood, ‘ Modem Classification,’ voL i. p. 
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distended with air, like a great pellucid bladder, so as to 
increase the resonance. Mr* Trimen informs me that at the 
Cape of Good Hope these insects make a wonderful noise 
during the night. 

In the three ioregoing families, the females are almost always 
destitute of an efficient musical apparatus. But there are a few 
exceptions to this rule, for Br. Gruber has shewn that both 
saxes ot Ephippiger vitiumecce thus provided, though the organs 
differ in the male and female to a certain extent. Hence we 
cannot suppose that they have been transferred from the male 
to the female, as appears to have been the case with the secondary 
sexual characters of many other animals. They must have been 
independently developed in the two sexes, which no doubt 
mutually call to each other during the season of love. In most 
other Liocustidse (hut not accoidmg to Handois m Decticus) the 
females have rudiments of the stridulatory organs proper to the 
male; from whom it is probable that these have been transferred. 
Handois also found such rudiments on the under surface of the 
wing-covers of the female Achetidse, and on the femora of the 
female Acridxidss, In the Homoptera, also, the females have the 
proper musical apparatus m a functionless state ; and we shall 
hereafter meet in other divisions of the animal kingdom with 
many instances of structures proper to the male being present 
in a rndimentary condition in the female, 

Xiandois has observed another important fact, namely, that in 
the females of the Acridiidm, the stridulating teeth on the 
femora remain throughout life in the same condition in which 
they first appear durmg the larval state in both sexes. In the 
males, on the other hand, they become further developed, and 
acquire their perfect structure at the last moult, when the insect 
is mature and ready to breed 

Prom the facts now given, we see that the means by which 
the males of the Orthoptera produce their sounds are extremely 
diversified, and are altogether difierent from those employed by 
the Homoptera.**® But throughout the ammal kingdom we 
often find the same object gained by the most diversified means ; 
this seems due to the whole organisation havmg undergone mul- 
tifarious changes in the course of ages, and as part after part 
varied different variations were taken advantage of for the 
same general purpose. The diversity cf means for producing 
sound in the three families of the Orthoptera and in the 

Landois has recently found in moptera; and this is a surprising 
certain Orthoptera i ndimentary fact. S< e ^ Zeitschr. filr wissenscn 
etmetnres closely similar to the Zoolog/ B. xrii- Heft 3, 1871, > 
soTCci-prod^cing organs in the Ho- 348* 
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Homoptera, impresses tlie mind witli tlie high importance ot them 
stracttires to the males, for the jsake of calling or alluring the 
females. We need feel no surprise at the amoxtnt of modification 
which the Orthoptera have undergone m this respect, as we now 
miow, from Dr. Scndder’s remarkable discoveirj/'^ that there has 
Deen more than ample time. This naturalist has lately found 
a fossil insect in the Devonian formation of New Brunswick, 
which is famished with the well-known tymj>anam or sticidn- 
** latmg apparatus of the male Docnstidse The msect, though 
in most respects related to the Nenroptera, appears, as is so often 
the case with very ancient forms, to connect the two related 
Orders of the Nenroptera and Orthoptera. 

I have but little more to say on the Orthoptera. Some of the 
species are very pugnacious: when two male field-crickets 
(Ory/Zws campestris) are confined together, they fight till one 
kills the other; and the species of Mantis are described as 
mahcBnvring with their sword-like front-limbs, like hussars with 
their sabres. The Chmese keep these insects in little bamboo 
cages, and match them like game-cocks.'*® With respect to 
colour, some exotic locusts are beautifully ornamented; the 
posterior win^ bemg marked with red, blue, aud black ; but as 
throughout the Order the sexes rarely differ much in colour, it 
is not probable that they owe their bright tints to sexual 
selection. Conspicuous colours may he of -use to these insects, 
by giving notice that they are unpalatable Thus it has been 
observed that a bright-coloured Indian locust was invariably 
rejected when offered to birds and hzards. Some cases, however, 
are known of sexual differences m colour in this Order, The 
male of an American cricket is described as being as white as 
ivory, whilst the female varies from almost white to greemsh- 
yellow or dusky. Mr. Walsh informs me that the adult male of 
Spectrum femoraium (one of the Phasmidse) is of a sbimng 
“ brownish-yellow colour ; the adult female being of a dull, 
opaque, cinereous brown; the young of both sexes being green.'* 
Lastly, I may mention that the male of one curious kind of 
cricket*® is furnished with ''a long membranous appendage, 
which falls over the face like a veil but what its use may bo, 
is not known. 


** * Transact Ent Soc * 3rd senes, 
vol. ii. (‘Journal of Proceedings,^ 
p. 117) 

Westwood, ‘ Modem Class, of 
Insects/ voL i p. 427 ; foi cricket*^, 
p. 445. 

Mr. Ch Horne, in ‘Pioc. Ent, 
Soc ’ May S, 1869, p xii. 


The CEcantItus mvahs, Harris, 
^ Insects of New England/ 1842, p. 
124 The two «exes of (E pellucidus 
of Europe differ, a*' I hear from 
Victor Oaiu£^» in nearly the bame 
manner 

•*® Platyhlemans : Westwood^ 

‘ Modern Cloiis ' rol i p. 447, 
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Order, Metiroptera — Little need here be said, except as to 
colour. In the Ephemendse the sexes often differ slightly m 
their ohscnre tints but it is not probable that the males are 
thus rendered attractive to the females The LibellTilid8&, or 
dragon-flies, are ornamented with splendid green, bine, yellow, 
and vermilion metallic tints ; and the sexes often differ. Thus, 
as Prof. Westwood remarks,^ the males of some of the 
Agriomdaa, are of a neh bine with black wings, whilst the 
females are fine green with ccfionrless wings.^' Bnt in Agricm, 
Bamhurii these eolonrs are exactly reversed m the two sexes.®^ 
In the extensive N. American genns of Hetserina, the males alone 
have a beantifol carmine spot at the base of each wing. In. 
Anaa> Jujiius the basal part of the abdomen m the male is a vivid 
ultramarine bine, and m the female grass-green. In the allied 
genus Gomphns, on the other hand, and m some other genera, 
the sexes differ but little in colour In closely-allied forms 
throughout the animal kingdom, similar cases of the sexes 
differing greatly, or very little, or not at all, are of frequent 
occurrence. Although there is so wide a difference in colour 
between the sexes of many Libellulidae, it is often difdcult to say 
which is the more brilliant ; and the ordinary coloration of the 
two sexes is reversed, as we have just seen, in one species of 
Agrion. It is not probable that their colours in any case have 
been gamed as a protection. Mr. MaoLachlan, who has closely 
attended to this family, writes to me that dragon-flies — the 
tyrants of the insect-world — are the least hable of any msect to 
be attacked by birds or other enemies, and he believes that their 
bright colours serve as a sexual attraction. Certam dragon-flies 
apparently are attracted by particular colours - Mr. Patterson 
observed®^ that the Agriomdae, of which the males are blue, 
settled in numbers on the blue float of a fishing line ; whilst two 
other species were attracted by shining white colours. 

It is an interesting fact, first noticed by Schelver, that, in 
several genera belonging to two sub- families, the males on first 
emergence from the pupal state, are coloured exactly hke the 
females; but that their bodies m a short time assume a con- 
spicuous milky-blue tmt, owing to the exudation of a kind of oil, 
soluble m ether and alcohol. Mr MaoLachlan believes that in 
the male of Lihellula depressa this change of colour does not occur 
until nearly a fortnight after the metamorphosis, when the sexes 
are ready to pair. 

B. D Walsh, the ‘ Psendo-neu- indebted to thifi naturalist for the 
TOptera of Illinois/ m ‘ Proc. Ent. following facts on Hetaerma, Anai, 
Soc. of Philadelphia.^ 1862, p* 361. and Gomphns. 

* Modern Class.* vol ii. p. 37- ‘Transact. Ent. Soc.* voL i. 

Walsh, ihi<L p, 381. I am 1836, p. Ixxxi, 
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Certain species of Nenrothemis present, according to Bxaner, 
a curious case of dimorphism, some of the females liaring ordinary 
wings, whilst others have them very richly netted, as m the 
'• males of the same species/^ Brauer explains the phenomenon 
on Darwinian principles by the supposition that the close 
nettmg of the veins is a secondary sexual character in the 
males, which has been abruptly transferred to some of the 
females, mstead of, as generally occurs, to all of them ^ Mr. 
MacDachlan informs me of another instance of dimorphism 
in several species of Agrion, in which some individuals are of 
an orange colour, and these are mvariably females. This is 
probably a case of reversion, for in the true Dibellulae, when 
the sexes diher m colour, the females are orange or yellow; 
so that supposmg Agrion to be descended from some primordial 
form which resembled the typical XabellulsB m its sexual cha- 
racters, it would not be surprising that a tendency to vary In 
this manner should occur in the females alone. 

Although many dragon-flies are large, powerful, and fierce 
insects, the males have not been observed by Mr. MacLachlan to 
fight together, exceptmg, as he beheves, in some of the smaller 
species of Agrion. In another group m this Order, namely, the 
Termites or white ants, both sexes at the time of swarming may 
be seen runnmg about, “ the male after the female, sometimes 
two chasing one female, and contending with great eagerness 
who shall win the prize.^^ The Atropos pulmtorius is said 
to make a noise with its jaws, which is answered by other 
individuals.^ 


Order, Hymenopfera . — That inimitable observer, M. Fabre,^ in 
describing the habits of Cercens, a wasp-like insect, remarks that 
fights frequently ensue between the males for the possession of 
some particular female, who sits an apparently uneoncemed 
“ beholder of the struggle for suprenotacy, and when the victory 
is decided, quietly flies away m company with the conqueror.” 
■Westwood®"^ says that the males of one of the saw-flies (Tenthre- 
dinse) have been found fightmg together, with their mandibles 
' locked ” As M Fabre speaks of the males of Cerceris striving 
to obtam a particular female, it may be well to bear in mind 
that insects belongmg to this Order have the power of recognising 


See abstract in the * Zoological 
Record ' for 1867, p. 450. 

Kirby and Spence, ‘ In trod net. 
to Entoipology/ vol. ii. ISIS, p 35. 
Hcizseau^ * Les Faculty Men- 
&c. Toxn. i- p. 104, 


See an interesting article^ 
*lhe Wiitmgs of Fabre/ m 
Hia»t, Review,’' April 1862, p. X22- 
* Joirrnai of PrcMj. of Entomolog 
SocJ Sept* 7th, 1863, p. 169. 
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each other after long intervals of time, and are deeply attached- 
For instance, Pierre Hnher, whose accuracy no one doi^bts, 
separated some ants, and when, after an interval of four months, 
they met others wbich had formerly belonged to the same 
oommiinity, they recognised and caressed one another with their 
antennae. Had they been strangers they would have fonght 
together. Agam, when two communities engage m a battle, the 
ants on the same side sometimes attack each other in the general 
confusion, but they soon perceive their mistake, and the one ant 
soothes the other®® 

In this Order slight differences m colour, according to sex, are 
common, but conspicuous differences are rare except if the 
family of Bees ; yet both sexes of certain groups are so brilliantly 
coloured — for instance m Chrysis, in which vermilion and 
metaliio greens prevail — that we are tempted to attribute the 
result to sexual selection In the lehneumonidse, according to 
Mr. Walsh,®^ the males are almost universally lighter-coloured 
than the females. On the other hand, in the Tenthredinidse the 
males are generally darker than the females In the Siricidse 
the sexes frequently differ, thus the male of Szrecc juvencus is 
banded with orange, whilst the female is dark purple ; but it is 
difficult to say which sex is the more ornamented. In Tremeoo 
colurnbce the female is much brighter-coloured than the male. 
I am mformed by Mr F Smith, that the male ants of several 
species are black, the females being testaceous. 

In the family of Bees, especially in the solitary species, as I 
hear from the same entomologist, the sexes often differ in colour. 
The males are generally the brighter, and in Bombus as well as m 
Apathus, much more variable in colour than the females. In 
Anthophora retusa the male is of a rich fulvous-brown, whilst 
the female is quite black : so are the females of several species 
of Xylocopa, the males being bright yellow. On the other hand 
the females of some species, as of Andrcena fulvot^ are much 
brighter-coloxu-ed than the males. Such differences in colour 
can hardly be accounted for by the males bemg defenceless and 
thus requiring protection, whilst the females are well defended 
by their stings H Muller, who has particularly attended to 
the haoits of bees, attributes these differences m colour in chief 
part to sexual selection. That bees have a keen perception of 
colour is certain. He says that the males search eagerly and 
fight for the possession of the females ; and he accounts through 


^ P. Huber, ‘ Kecherchea sur les 
Mcsi;xfi des Fourmis/ 1810, pp. 150, 
165. ' 

^ ‘ Proc. Entomolog goc. of 


Philadelphia/ 186S, pp 2a€U239. 

‘ Anwendung der Barwmschea 
Lehre auf Bienea/ Tsrn, a. a, 
Jahig. xzix. 
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Bucli contests for the mandibles of the males being in certain 
species larger than those of the females. In some cases the 
males are far more nnmerotis than the females, either early 
m the season, or at all times and places, or locally ; whereas the 
females m other cases are apparently m exc^. In some specie 
the more beautiful males appear to have been selected by the 
females ; and m others the more beautiful females by the males. 
Consequently m certam genera (Muller, p. 42), the males of the 
several species differ much in appearance, whilst the female are 
almost indistinguishable; in other genera the reverse occnm 
H. Muller believes (p 82) that the colours gained by one sex 
through sexual selection have often been transferred m a variable 
degree to the other sex, just as the pollen-collecting apparatus 
of the female has often been transferred to the male, to whom 
it is absolutely useless.^^ 

MutiUcb ‘Europaea makes a stridulating noise ; and according to 
Goureau both sexes have this power. He attributes the sound 
to the friction of the third and preceding abdominal segments, 
and I find that these surfaces are marked with very fine con- 
centric ridges , but so is the projecting thoracic collar, into which 
the head articulates, and this collar, when scratched with the 
pomt of a needle, emits the proper sound. It is rather surprising 
that both sexes should have the power of stridulating, as the 
male is winged and the female wingless. It is notorious that 
Bees express certain emotions, as of anger, by the tone of their 
humming, and according to H. Muller (p. 80), the males of 
some species make a peculiar singing noise whilst pursuing the 
females- 


M Perrier in his article ‘ la Se- 
lection sexnelle d’aprfes Darwin ’(‘Re- 
vue Scientifiqiie,’ Feb 1873, p 868), 
TMtliout appaiently having 1 ejected 
much on the subject, objects that as 
the males of social bees are known 
to be produced from unfertilised 
ova, they could not tiansxnit new 
characters to their male offspring. 
This IS an extraordinai y objection. 
A female bee feitihsed by a male, 
which piesented some character fa- 
cilitating the union of the sexes, or 
rendeiing him more attractive to 
the female, would lay eggs which 
would pioduce only females; but 
these young females would next 
year produce males , and will it be 
pretended that such males would 
not inherit the characters of their 


male grandfathers ? To take a case 
with ordinary animals as nearly 
parallel as possible* if a female ol 
any white quadruped or bird weie 
ciossed by a male of a black breed, 
and the male and female offspring 
weie paired together, will it be 
pretended that the grandchildren 
would not inherit a tendency to 
blackness from their male grand- 
father^ The acqmiement of new 
characters by the sterile worker-beas 
IS a mnch more difHcult case, but 1 
have endeavouied to show in my 
* Origin of Species,’ how these stcnie 
beings are subjected to the power 01 
natural selection 

^ Quoted by Westwood, * Modern 
Glass, of Insects,' vol, 13 . p. 
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Order, Coleoptera (Beetles) — ^Many beetles are coloured so as 
to resemble the surfaces whicb they habitually frequent, and 
they thus escape detection by their enemies Other species, for 
instance diamond-beetles, are ornamented with splendid colours, 
which are often arranged in stripes, spots, crosses, and other 
elegant patterns. Such colours can hardly serve directly as a 
protection, except in the case of certain flower-feeding species ; 
but they may serve as a warning or means of recognition, on the 
same principle as the phosphorescence of the glow-worm. As 
with beetles the colours of the two sexes are generally ahke, we 
have no evidence that they have been gained through sexual 
selection; but this is at least possible, for they may have been 
developed m one sex and then transferred to the other ; and 
this view is even in some degree probable m those groups which 
possess other well-marked secondary sexual characters. Blind 
beetles, which cannot of course behold each other's beauty, 
never, as I hear from Mr Waterhouse, jun , exhibit bright 
colours, though they often have polished coats ; but the expla- 
nation of their obscurity may be that they generally inhabit 
caves and other obscure stations 

Some liongicorns, especially certain Prionidse, offer an excep- 
tion to the rule that the sexes of beetles do not differ in colour. 
Most of these insects are large and splendidly coloured. The 
males m the genus Pyrodes,*'^ which I saw in Mr Bateses col- 
lection, are generally redder but rather duller than the females, 
the latter being coloured of a more or less splendid golden-green* 
On the other hand, in one species the male is golden-green, the 
female being richly tinted with red and purple. In the genus 
Esmeralda the sexes differ so greatly m colour that they have 
been ranked as distinct species , in one species both are of a 
beautiful shining green, but the male has a red thorax. On the 
whole, as far as I couJd judge, the females of those Priomdm,^in 


JPyrodes pulcherrtmus^ in 
tvhicli the sexes differ conspicTionsly, 
n.is been described by Mr Bates m 
* Transact Ent Soc ’ 186^, p 50. 
I wiil specify the few other cases in 
which 1 have heaid of a difference 
in colour between the sexes of 
beetles. Kirby and Spence (‘ In- 
ti odnet, to Entomology,* vol. in p, 
301) mention a Cantharis, Meloe, 
Khagium, and the heptura testacea ; 
the male of the latter being tes- 
taceous, with a black thoiax, and 
the female of a dull red all ovei. 
These two latter beetles belong to 


the family of Longicorns Messrs 
E Trimen and Watei house, jun., 
infoim me of two Lamellicorns, 
VIZ , a Pentrichia and Tiichius, the 
male of the latter being more 
obscurely colouied than the female. 
In Ttllus elongatus the male is black, 
and the female always, as it is 
believed, of a daik blue colour, with 
a red thoiax The male, also, of 
Orsodacna atra, as I hear from Mr. 
Walsh, IS black, the female (the 
so-called <?. ruficolhs) having a 
* ufous 
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which the sexes differ, are coloured more richly than the mal^* 
and this does not accord with the common role in regard to 
colour, when acquired through sexual selection- 

A most remarhable distmction between the sexes of many 
beetles is presented by the great horns which rise from the head, 
thorax, and clypeus of the males ; and in some few cases from 
the under surface of the body. These horns, in the great family 
of the Ijamellicoms, resemble those of warious quadrupeds, such 
as stags, rhinoceroses, &c., and are wonderful both from their 
size and diversified shapes. Instead of describing them, I have 
given figures of the males and females of some of the more re- 
markable forms. (Kgs. 16 to 20) The females generally ex- 
hibit rudiments of the horns in the form of small knobs or 
ridges ; but some are destitute of even the slightest rudiment. 
On the other hand, the horns are nearly as well developed m the 
female as in the male of Fhanceus lancifer ; and only a little less 
well developed in the females of some other species of this genus 
and of Copris. I am informed by Mr. Bates that the horns do 
not differ in any manner corresponding with the more important 
characteristic differences between the several subdivisions of the 
family : thus witliin the same section of the genus Onthophagus, 
there are species which have a smgle horn, and others which 
have two. 



tHa 16. Chalooaoraa afclas. Upper figure, male (redocsed); lower figure, female 

(ua-t, size). 
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In almost all cases, tlie lioms are remarkable from tlieir ex* 
cessiye variability; so that a graduated series can be formed, 
from the most highly developed males to others so degenerate 
that they can barely be distmgmshed from the females. Mr. 
Walsh found that in PhaTzceus carm/t^ the horns were thrice as 
long in some males as in others. Mr. Bates, after examming 
above a hundred males of OnthojphaguB rangtfer (fig. 20), thought 
that ha had at last discovered a species in which the horns did 
not vary ; but further research proved the contrary. 

The extraordinary size of the horns, and their widely different 
structure in closely-allied forms, indicate that they have been 
formed for some purpose ; but their excessive variability in the 
males of the same species leads to the mference that this purpose 
cannot be of a defimte nature. The horns do not show marks of 
friction, as if used for any ord i nary work. Some authors sup- 
pose®^ that as the males wander about mucb more than the 
females, they require horns as a defence against their enemies ; 
but as the horns are often blunt, they do not seem well adapted 
for defence. The most obvions conjecture is that they are used 
by the males for fighting together; but the males have never 
been observed to fight; nor could Mr. Bates, after a careful 
exammation of numerous species, find any sufficient evidence, in 
their mutilated or broken condition, of their having been thus 
used. If the males had been habitual fighters, the siz^ of their 
bodies would probably have been mcreased through sexual 
selection, so as to have exceeded that of the females; but 
Mr. Bates, after comparing the two sexes in above a hundred 
species of the Copridke, did not find any marked difference in 
this respect amongst well-developed individuals. In liethrus, 
moreover, a beetle belongmg to the same great division of the 
Ijamellicorns, the males are known to fight, but are not provided 
with horns, though their mandibles are much larger than those 
of the female. 

The conclusion that the horns have been acquired as ornaments 
is that which best agrees wuth the fact of their having been so 
immensely, yet not fixedly, developed, — as shewn by their extreme 
variability m the same species, and by their extreme diversity in 
closely-alhed species. This view will at first appear extremely 
improbable; but we shall hereafter find with many animals 
standing much higher in the scale, namely fishes, amphibians, 
reptiles and birds, that various kinds of crests, knote, hoims and 
combs have been developed apparently for this sole purpose. 

The males of Omtis furc^fer (fig. 21), and of some other 

** * Proc. Intomolog- Soc. of Kirby and Spence, ‘Introduct. 

Phlladelphiss 1864, p. 228 Eatomolog.’ voL iu. p. dOP. 



S98 


The Descent of Man. 


Pabt II, 


species of the genus, are furnished with singular projections on 
their anterior femora, and with a great fork or pair of horns on 
the lower surface of the thorax Judging 
from other insects, these may aid the male 
in clinging to the female Although the 
males haye not even a trace of a horn on 
the upper surface of the body, yet the fe- 
males plainly exhibit a rudiment of a single 
horn on the head (fig. 22, c&), and of a crest 
(6) on the thorax That the slight thoracic 
crest m the female is a rudiment of a pro- 
jection proper to the male, though entirely 
jFig 21 Onitis furcjfer, absent in the male of this particular species, 
^ clear : for the female of JBuhas bthon (a 
genus which comes next to Omtis) has a 
similar slight crest on the thorax, and the male bears a great 
projection in the same situation So, again, there can hardly foe 
a doubt that the httle point (a) on the head of the female Onitis 





22. Left-hand figure, male of Onitis furcifer, viewed laterally Right-haad 

^ure, female a Kudiment of cephalic horn. Trace of thoracic horn or crest. 

fu^rcifir, as well as on the head of the females of two or three 
allied species, is a rudimentary representative of the cephalic 
horn, which is common to the males of so many liamellicorn 
beetles, as in Phanseus (fig 18). 

The old belief that rudiments have been created to complete 
the scheme of nature is here so far from holding good, that we 
have a complete mversion of the ordinary state of thmgs m the 
family. We may reasonably suspect that the males originally 
bore horns and transferred them tc the females m a rudimentary 
condition, as in so many other liamellicorns. Why the males 
subsequently lost their horns, we know not ; but this may have 
heen caused through the principle of compensation, owing to 
the development of the large horns and projections on the lower 
surface ; and as these are confined to the males, the rudiments 
of the upper horns on the females would not have been thus 
Dbliterated. 
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The cases hitherto given refer to the LamellicoraB, but the 
males of some few other beetles, belonging to two widely distinct 
groups, namely, the Curculiomdae and Staphylinidm. are fur- 
mshed with horns — in the former on the lower sur&oe of tl» 
body,“ in the latter on the upper surface of the head and thorax. 
In the Staphylimdse, the horns of the males are extraordinarily 
variable in the same species, jnst as we have seen with the 
Lamellicorns. In Siagomum we have a case of dimorphism, 
for the males can be divided into two sets, dTilfcnng greatly 
in the size of their bodies and in the development of their 
horns, without intermediate gradations. In a species of Bledius 
(fig. 23), also belonging to the Staphylimdse, Professor Westwood 



Fig. 23. Eledius tannis, magnified I^eft-hand fignre, male ; nght-liand^fignre female^ 


states that, ‘^male specinoens can be fonxid in the same locality 
in which the central horn of the thorax is Tery large, but the 
horns of the head quite rudimental; and others, in which the 
thoracic horn is much shorter, whilst the protuberances on 
the head are long ” Here we apparently have a case of 
compensation, which throws light on that Just given of the 
supposed loss of the upper horns by the males of Onitis, 

Law of Battle. — Some male beetles, which seem ill-fitted for 
fighting, nevertheless engage m conflicts for the possession of 
the females. Mr. Wallace®® saw two males of Leptorkynchus 
ungustatus, a linear beetle with a much elongated rostrum, 
fighting for a female, who stood close by busy at her boring. 
" They pushed at each other with their rostra, and clawed and 
thumped, apparently in the greatest rage.” The smaller male, 
however, soon ran away, acknowledging himself vanquished.” 
In some few cases male h^tles are well adapted for fighting, by 
possessing great toothed mandibles, much larger than those of 
the females. This is the case with the common stag-beetle 
(^Lucanus cervus)^ the males of which emerge from the pupal 
state about a week before the other sex, so that several may 
often be seen pursuing the same female. At this season they 

Kirby and Spence, ‘ Introdnct. gonimn in an interinediate condi- 

Entomolog.'' vol. iiz p. 320. tion, so that the dimorphism is not 

^ Modern Classification of In- strict, 
sects,’ vol. 1 . p. 172; Siagoninm, ^The Malay Archipelago/ vol, 

p 172. In the British Mnsenm I iu 1869, p. 27fi. Eiley, Sixth ‘Feport 
B-pticod one male specimen, of Sia- on insects of Missouri/ 1874, p, IIS 
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engage in fierce conflicts. Wlieii Mr A, H. Daids®® enclosed 
two males witk one female in a box, the laiger male severely 
pinched the smaller one^ until he resigned his pretensions. A 
friend informs me that when a boy he often put the males 
together to see them fight, and he noticed that they were much 
bolder and fiercer than the females, as with the higher animals. 
The males would seize hold of his finger, if held in front of 
them, but not so the females, although they have stronger 
jaws. The males of many of the liucamdee, as well as of the 
above-mentioned Leptorhynchus, are larger and more powerful 
insects than the females. The two sexes of Lethrus cepJialotes 
(one of the Ijamellicorns) inhabit the same burrow; and the 
male has larger mandibles than the female. If, during the 
breedmg-season, a strange male attempts to enter the burrow, 
he is attacked; the female does not remain passive, but closes 
the mouth of the burrow, and encourages her mate by con- 
tinually pushing him on from behind ; and the battle lasts until 
the aggressor is killed or runs away.*^® The two sexes of another 
Lamellicom beetle, the Ateuchus cicatricosm, live in pairs, and 
seem much attached to each other; the male excites the female 
to roll the baUs of dung in which the ova are deposited , and if 
she IS removed, he becomes much agitated. If the male is 
removed the female ceases all work, and as M. JBrulerie'^^ believes, 
would remain on the same spot until she died 

The great mandibles of the male Lucamdsa are extremely 
variable both in size and structure, and in this respect resemble 
the horns on the head and thorax of many male Lamellicorns 
and Staphylinidae, A perfect series can be formed from tbe 
best-provided to the worst-provided or degenerate males. Al- 
though the mandibles of the common stag-beetle, and probably 
of many other species, are used as efilcient weapons for fighting, 
it is doubtful whether their great size can thus be accounted 
for. We have seen that they are used by the Lucanus elafkus 
of N. America for seizing the female As they are so con- 
spicuous and so elegantly branched, and as owing to their great 
length they are not well adapted for pinching, the snspicion 
has crossed my mind that they may in addition serve as an 
ornament, like the horns on the head and thorax of the various 
species above described. The male Chtasognathics GranUz of 
S Chile — a splendid beetle belonging to the same family — has 

^Entomological Magazine/ voL Quoted from Fischer, in ‘ Diet. 

1 . 1833, p 82 See also on the Class d’llist Nat.^ tom x p 324. 
conflicts of this species, Kirby and « Ann Soc. Entomolog. France, 

Spence, ibid, vol m. p 314; and 1866, as quoted m ‘ Jotirnai of 
Westwood, iMd vol i. p. 187. Travel," by A. Muiray, 1868, p, 135. 
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enormously developed mandibles (fig. 24) ; lie is liold and pug- 
nacious ; when threatened he faces round, ojxins his great jaws. 


and at the same time stridulates loudly. 
But the mandibles were not strong 
enough to pinch mj finger so as to 
cause actual pain. 

Sexual selection, which implies the 
possession of considerable perceptive 
powers and of strong passions, seems 
to have been more effective with the 
Xiamellicorns than with any other 
family of beetles. With some species 
the males are provided with weapons 
for fighting; some hve in pairs and 
show mutual affection ; many have 
the power of stridulating when excited ; 
many are furnished with the most ex- 
traordmary horns, apparently for the 
sake of ornament; and some, which 
are diurnal in their habits, are gor- 
geously coloured Lastly, several of 
the largest beetles in the world belong 
to this family, which was placed by 
Xfinnscus and Fabricius at the head of 
the Order.*^^ 

Stridulating organs — Beetles belong- 
ing to many and widely distinct 



families possess these organs The 
sound thus produced can sometimes 
be heard at the distance of several feet 
or even yards,*^^ but it is not comparable 
with that made by the Orthoptera. 
The rasp generally consists of a narrow, 
slightly-raised surface, crossed by very 
fine, parallel ribs, sometimes so fine as 
to cause iridescent colours, and having 
a very elegant appearance under the 



microscope. In some cases, as with _ 

• I y ty y y-y Fis 24 Chia‘^ognatbtis gmBtii* 

Typnoeus, mmute, bristly or scale-like rcducL‘a Upper figure, male 5 
prominences, with which the whole lower figure, female 
surrounding surface is covered in approximately parallel 
hnes, could be traced passing into the ribs of the rasp. Tfie 


^ Westwood, ^ Moderii Class/ CurcuhonidiB/ ‘ Annals and Mag. ol 
rol 1 . p. 184* Kat. Hist/ vol ti- 1860, p- 14. 

yTollaston, ' On certain Musical 
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transition takes place by thoir becoming confLnent and straight, 
and at the same time more promment and smooth. A hard 
ndge on an adjoining part of the body serves as the scrapei 
for the rasp, but this scraper in some cases has been specially 
modified for the purpose It is rapidly moved across the rasp^ 
or conversely the rasp across the scraper. 




Fig. 25. Kecrophoms (from Landois) r The two rasps, neft-hand figure, part of 
the rasp highly magnified 


These organs are situated in widely different positions. In 
the carrion-beetles (ISTecrophorus) two parallel rasps (r, fig. 25) 
stand on the dorsal surface of the fifth abdominal segment^ each 
rasp’’^ consisting of 126 to 140 fine ribs. These ribs are scraped 
against the posterior margins of the elytra, a small portion of 
which projects beyond the general outline. In many Orioceridee, 
and m Clyfhra 4c-^tinctata (one of the Chrysomehdse), and m some 
TenebrionidEB, &c.7® the rasp is seated on the dorsal apex of the 
abdomen, on the pygidium or pro-pygidium, and is scraped in 
the same manner by the elytra In Heterocerus, which belongs 
to another family, the rasps are placed on the sides of the 
first abdominal segment, and are scraped by ridges on the 
femora'^® In certain Curculionidm and Carabidse/*^ the parts 


Landois, ' Zeitschx'ift fdr wiss. 
Xoolog/ B. xvn. 1867, s 127, 

I am greatly indebted to Mr. 
O R, Crotch for having sent me 
manv prepared specimens of varions 
beetles belonging to these thiee 
families and to others, as well as for 
valuable information. He beheves 
that the power of stridnlation in 
the Clythra has not been previously 
observed. I am also much indebted 
to Mr. E. W Janson, for informa- 
tion and specimens I may add 
that my son, Mr. F. Darwin, finds 
that Dermestes munnus stridulates, 
but he searched in vain for the 
apparatus. ^Scolytus has lately 


been desciibed by Di Chapman as 
a stiidulator, in the ‘Entomolo- 
gist's Monthly Magazine,* voL vi. p. 
130 

Schiodte, translated in ‘ Annals 
and Mag. of Hat. Hist.* vol xs, 
1867, p. 37. 

Westring has described (Kroyer, 
‘Hatuihist. Tidskrift,* B. ii. 1848— 
49, p. 334) the stridulating organs 
in these two, as well as in other 
families. In the Carabidse I have 
examined JBlaphrus ul%g% 7 i^ms and 
BletJiisa vnultxpunctaia^ sent to me 
by Mr. Crotch. In Blethisa the 
tiansverse iidges on the furrowed 
border of the abdominal segment da 
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are completely reversed in position^ for tlie rasps are seated on 
the inferior surface of the elytra, near their apices, or along 
their outer margins, and the edges of the abdominal segments 
serve as the scrapers* In Pelohivs IJermanyii (one of Dytiscidss 
or water-beetles) a strong ridge runs parallel and near to the 
sutural margin of the elytra, and is cros^d by ribs, coarse in 
the middle part, but beconodng gradually finer at Itoth ends* 
especially at the upper end; when this insect is held under 
water or in the air, a stridulatmg noise is produced by the 
extreme homy margin of the abdomen being scraped against 
the rasps. In a great number of long-horned beetles (liongi- 
comia) the organs are situated quite otherwise, the rasp being 
on the meso-thorax, which is rubbed against the pro-thorax; 
Xiandois counted 238 very fine nbs on the rasp of Ceram^sj 
heros. 

Many liamellicoms have the power of stndulatmg, and the 
organs differ greatly in position. Some sxiecies stridulate very 
loudly, so that when F. Smith caught a Trox sdbulosus, a 
gamekeeiier, who stood by, thought he hard caught a mouse ; 
but I failed to discover the proper organs in 
this beetle. In Geotrupes and Ts^phceus a 
narrow ridge runs obliquely across (r, fig. 26) 
the coxa of each hind-leg (having in G. ster-- 
corarivs 84 ribs), which is scraped by a 
specially projecting part of one of the ab- 
dominal segments. In the nearly allied Cbprzs 
Tunaris^ an excessively narrow fine rasp runs 
along the sutural margin of the elytra, with 
another short rasp near the basal outer mar- 
gin; but in some other Coprini the rasp is 
seated, according to Leconte,*^® on the dorsal 
surface of the abdomen. In Oryctes it is 
seated on the pro-pygidium ; and, according to 
the same entomologist, in some other Dynastini, 
on the under surface of the elytra. Xiastly, 

Westring states that in Omalopl^'i hrunnea the 
rasp is placed on the pro-stemum, and the 
scraper on the meta-stemum, the parts thus 
occupying the under surface of the body, instead of the upper 
surface as in the Xiongicoms. 

We thus see that in the different coleopterous famili^ the 

not, as far as I could judge, come of Illinois, for having sent me ex-- 
into plav in sci aping the rasps on tracts from Leconte*s * introduction 
the elytra, to Entomology,* pp. 101, 143. 

1 ana indebted to Mr. Walsh, 



8 

Eig: 26 Hind-1^ ot 
Oeotrupes stercora- 
nus (froni Landois)* 
r. Hasp c Coxa jf. 
Femur, t. Tibia 
tr. TareL 
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lEtridtilating organs are wonderfully diTersifled in position, but 
not mucb in structure. Within the same family some species 
are prorided with these organs, and others are destitute of them. 
This diversity is intelbgible, if we suppose that originally various 
beetles made a shuJSing or hissing noise by the rubbing together 
of any hard and rough parts of their bodies, which happened to 
be in contact ; and that from the noise thus produced being in 
some way useful, the rough surfaces were gradually developed 
mto regular stridulating organs. Some beetles as they move, 
now produce, either mtentionally or unintentionally, a shuffling 
nnse, without possessing any proper organs for the purpose. 
Mr. Wallace informs me that the JSuchirus long imanus (a 
Ltamelhcom, with the anterior legs wonderfully elongated in the 
male) makes, whilst moving, a low hissing sound by the pro- 
trusion and contraction of the abdomen , and when seized it 
produces a grating sound by rubbing its hind-legs against the 
edges of the elytra/* The hissing sound is clearly due to a 
narrow rasp running along the sutural margin of each elytron ; 
and I could likewise make the grating sound by rubbing the 
shagreened surface of the femur agamst the granulated margm 
of the corresponding elytron ; but I could not here detect any 
proper rasp ; nor is it hkely liiat I could have overlooked it m 
so large an insect After examining Cychrus, and reading what 
Westrmg has written about this beetle, it seems very doubtful 
whether it possesses any true rasp, though it has the power of 
emitting a sound. 

Prom the analogy of the Orthoptera and Homoptera, I 
expected to find the stridulatmg organs in the Coleoptera 
differmg according to sex; but Landois, who has carefully 
exanuned several species, observed no such difference ; nor did 
Westring; nor did Mr. G. B. Crotch in preparing the many 
specimens which he had the kindness to send me Any difference 
m these organs, if slight, would, however, be difficult to detect, 
on account of their great variability. Thus, in the first pair of 
specimens of Necrophorus humator and of JPelohius which I ex- 
amined, the rasp was considerably larger in the male than in 
the female; but not so with succeeding specimens. In Geo- 
trupes stercorarius the rasp appeared to me thicker, opaquer, 
and more prominent in three males than in the same number of 
females, in order, therefore, to discover whether the sexes 
differed in their power of stridulatmg, my son, IMr. F. Darwin, 
collected fifty-seven living specimens, which he separated into two 
lots, accordmg as they made a greater or lesser noise, when held 
in the same maimer He then examined all these specimens, 
and found that the males were very* nearly in the same proportion 
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to the females in both the lots Mr. F. Smith has kept alive 
nnmeroTis specimens of ^Tcynoynchvs pseudacort (CnrcuhonidsB), 
and is convinced that both sexes stridulate, and apparently m 
an equal degree. 

Xeveiiiheless, the povrer of stzidnlating is certainly a sexual 
character in some few Coleoptera. ISlr. Crotch discovered that 
the males alone of two species of Hehopathes (Tenebrionidas) 
possess stridulating organs. I examined live males of iET. gihhvs^ 
and m all these there was a well-developed rasp, partially 
divided mto two, on the dorsal surface of the terminal abdominal 
segment , whilst in the same number of females there was not 
even a rudiment of the rasp, the membrane of this s^ment 
being transparent, and much thinner than m the male. In 
JS. crihratostriatus the male has a similar rasp, excepting that it 
is not partially divided into two portions, and the female is 
completely destitute of this organ ; the male m addition has on 
the apical margins of the elytra, on each side of the suture, 
three or four short longitudinal ridges, which are crossed by 
extremely fine ribs, parallel to and resembling those on the 
abdominal rasp , whether these ridges serve as an mdependent 
rasp, or as a scraper for the abdominal rasp, I could not decide : 
the female exhibits no trace of this latter structure. 

Again, m three species of the Lamelhcorn genus Oryctes, we 
have a nearly parallel case. In the females of O. gryphus and 
nahicorms the ribs on the rasp of the pro-pygidium are less 
continuous and less clistmct than in the males ; but the chief 
difference is that the whole upper surface of this segment, when 
held in the proper light, is seen to be clothed with hairs, which 
are absent or are represented by excessively fine down m the 
males. It should be noticed that m all Coleoptera the effective 
part of the rasp is destitute of hairs. In O. seneqaJensis the 
difference between the sexes is more strongly marked, and this 
is best seen when the proper abdominal segment is cleaned and 
viewed as a transparent object. In the female the whole surface 
is covered with little separate crests, bearing spmes ; whilst m 
the male these crests in proceeding towards the apex, become 
more and more confiuent, regular, and naked , so that three- 
fourths of the segment is covered with extremely fine parallel 
ribs, which are quite absent in the female. In the females, 
however, of all three species of Oryctes, a slight gratmg or 
stridulating sound is produced, when the abdomen of a softened 
specimen is pushed backwards and forwards. 

In the case of the Hehopathes and Oryctes there can hardly 
be a doubt that the males stridulate m order to call or to 
excite the females; but with most beetles the stridulation 
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appaxently sexres both sexes as a mnttial call* Beetles stridu- 
late under Tanous emotions, in the same manner as birds use 
their Toiccs for many purposes besides singing to their mates, 
^he great Chiasognathus stridulates m anger or defiance ; many 
species do the same from distress or fear, if held so that they 
cannot escape; by striking the hollow stems of trees m the 
Canary Islands, Messrs. Wollaston and Crotch were able to 
discover the presence of beetles belongmg to the genus Acalles 
by their stridulation. Lastly, the male Ateuchus stridulates to 
encourage the female in her work, and from distress when she 
is removed^® Some naturalists believe that beetles make this 
noise to frighten away their enemies ; but I cannot think that 
a quadruped or bird, able to devour a large beetle, would 
he frightened by so slight a sound. The belief that the stridu- 
lation serves as a sexual call is supported by the fact that death- 
ticks (^A-Hohium tessellatum) are well known, to answer each 
other'^s tickmg, and, as I have myself observed, a tapping noise 
artificially made IVIr. Boubleday also mforms me that he 
has sometimes observed a female ticking,®® and in an hour or 
two afterwards has found her united with a male, and on one 
occasion surronnded by several males. Finally, it is probable 
that the two sexes of many kmds of beetles were at first 
enabled to find each other by the slight shufSing noise produced 
by the rubbing together of the adjoming hard parts of their 
bodies, and that as those males or females which made the 
greatest noise succeeded best in finding partners, rugosities on 
various parts of their bodies were gradually developed by means 
of sexual selection into true stridulating organs. 

M P de la Briilerie, as quoted Laudois, ‘ Zeitschritt flir wi‘?sen 
in ‘Journal of Tiavel/ A. Murray, Zoolog * B. xni s 131 Oliver 
Yol. 1 1868, p 135. says (as quoted by Kiiby and 

According to Mr Doubleday, Spence, ‘ Introduct * vol ii p. 395) 
** tbe noise is produced by the in- that the female of Pimeha striata 
** sect raising itself on its legs as produces a rather loud sbund by 
high as It can, and then striking striking hei abdomen against any 
its thorax five or six times, in hard substance, “ and that the male, 
** rapid succession, against the sub- “ obedient to this call, so du attends 
** stance upon which it is sitting “ her, f ud they pair *' 

For references on this subiect sc*e 
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CHAPTEE XL 

Insects, continued, — Obdeb HiEpmoPTEBA, 

(BXTTTEBFUCES A2ffl> MOTHS.) 

Courtshtp of butterflies — ^Battles — Ticking noise — Colours conomoB to 
both sexes, or more brilliant in the males — ^Examples — Kot due to the 
direct action of the conditions of life — Colours adapted for protection— 
Colours of moths — ^Display — Perceptive powers of the Lepidoptera — 
Variability- — Causes of the difference in colour between the mdSes and 
females — ^Mimicry, female butterflies more brilliantly coloured than 
the males — Bright colours of caterpillais — Summary and concluding 
remai ks on the secondary sexual characters of insects — ^Birds and insects 
compared. 

In this great Order the most interesting points for ns are the 
differences in colour between the sexes of the same species, and 
between the distinct species of the same genus Nearly the 
whole of the following chapter will be devoted to this subject ; 
but I will first make a few remarks on one or iwo other pomts. 
Several males may often be seen pursumg and crowding round 
the same female. Their courtship appears to be a prolonged 
affair, for I have frequently watched one or more males pirouet- 
ting round a female until I was tired, without seemg the 
end of the courtship Mr. A G. Butler also informs me that 
he has several times watched a male courting a female for a full 
quarter of an hour ; but she pertmaciously refused him, and at 
last settled on the ground and closed her wings, so as to escape 
from his addresses. 

Although butterflies are weak and fmgile creatures, they are 
pugnacious, and an Emperor butterfly ^ has been captured with 
the tips of its wings broken from a conflict with another male 
Mr. Collingwood, m speaking of the frequent battles between the 
butterflies of Borneo, says, They whirl round each other with 
the greatest rapidity, and appear to he incited by the greatost 
** ferocity/* 

The Ageronia feronia makes a noise like that produced by a 
toothed wheel passing under a spring catch, and which can be 
heard at the distance of several yards : I noticed this sound at 
Bio de Janeiro, only when two of these butterflies were chasing 
€iach other m an irregular course, so that it is probably made 
during the courtship of the sexes.® 

^ Apaiura Iris : * The Entomolo- Naturalist,’ 186S, p 183. 
gtst’s Weekly Intelligence/ 1859, p. * See my ^ Jotirnal of Researches, 
139. For the Bornaan Butterflies, 1845, p- 33 Mr DouWeday hm 
pee C. Collingwood, * RamDles of a dotect^ Proc. Eat. Soc * March 

X 2 


30 « 


1 he jUescent of Man, 


Faht LL 


Some moths also produce sounds ; for instance, the males of 
ThecopJiom fovea. On two occasions Mr* F. Buchanan White ® 
heard a sharp quick noise made by the male of Hylophila 
prastnana, and which he believes to be produced, as in Cicada, 
by an elastic membrane, famished with a muscle. He quotes, 
also, Guenee, that Setma produces a sound like the ticking 
of a watch, apparently by the aid of two large tympaniform 
" vesicles, situated in the pectoral region and these '' are much 
** more deyeloped in the male than m the female/^ Hence the 
sound^roducmg organs m the Lepidoptera appear to stand in 
some relation with the sexual functions. I have not alluded 
to the well-known noise made by the Death’s Head Sphmx, for 
it is generally heard soon after the moth has emerged from 
its cocoon 

Girard has always observed that the musky odour, which is 
emitted by two species of Sphinx moths, is peculiar to the males ,** 
and in the higher classes we shall meet with many instances of 
the males alone being odoriferous. 

Every one must have admired the extreme beauty of many 
butterflies and of some moths ; and it may be asked, are their 
colours and diversifl-ed patterns the result of the direct action of 
the physical conditions to which these msects have been exposed, 
without any benefit being thus derived ? Or have successive 
variations been accumulated and determined as a protection, 
or for some unknown purpose, or that one sex may be at- 
tractive to the other? And, again, what is the meaning of the 
colours being widely different in the males and females of 
certain species, and alike in the two sexes of other species of the 
same genus Before attempting to answer these questions a 
body of facts must be given. 

With our beautiful English butterflies, the admiral, peacock, 
and painted lady (Yanessae), as well as many others, the sexes 
are alike This is also the case with the magnificent Heliconidse, 
and most of the Danaidse m the tropics But in certain other 
tropical groups, and in some of our English butterflies, as the 
purple emperor, orange-tip, &c. (Apatura Iris and Anthocharzs 
c-urdamines), the sexes differ either greatly or slightly m colour. 
No language suffices to describe the splendour of the males of 

1845, p 123) a peculiar mem- observations, * The Scottish Natural 
branous sac at the base of the ist,* July 1872, p* 214. 
front wings, which is probably con- ® * The Scottish Naturalist/ July 
neeted with the piodumon of the 1872, p- 213 
floimd For the case of Thecophora, * ‘ Zoological Record,' 1869, 
sec * Zoological Record/ 1869, p. 347. 

401. Foi Mr. Buchanan 
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Bome tropical species. EYen witMn the same genus we often 
find species presenting extraordinary differences between the 
sexes, whilst others haye their sexes closely alike Thus in the 
South American genus Epicalia, Mr, Bates, to whom I am 
indebted for most of the foliowmg facts, and for lookmg OTer 
this whole discussion, informs me that he knows twelYe speoias, 
the two sexes of which haunt the same stations (and this is not 
always the case with butterflies), and which, therefore, cannot 
have been differently affected by external conditions.® In nine of 
these twelYe species the males rank amongst the most brilliant of 
all butterflies, and differ so greatly from the comparatively plain 
females that they were formerly placed in distinct genera The 
females of these nine species resemble each other m their general 
type of coloration; and they likewise resemble both sexes of 
the species m several allied genera, found m various parts of 
the world. Hence we may mfer that these mne species, and 
probably all the others of the genus, are descended from an 
ancestral form which was coloured m nearly the same manner. 
In the tenth species the female still retains the same general 
colouring, but the male resembles her, so that he is coloured in 
a much less gaudy and contrasted manner than the males of the 
previous species. In the eleventh and twelfth species, the 
females depart from the usual type, for they are gail:> dec*orated 
almost hke the males, but m a somewhat less degree Hence m 
these two latter species the bright colours of the males heem to 
have been transferred to the females ; whilst in the tenth 
species the male has either retained or recovered the plain 
colours of the female, as well as of the parent-form of the genus 
The sexes in these three cases have thus been rendered nearly 
alike, though m an opposite manner. In the allied genus Eubagis, 
both sexes of some of the species are plain-coloured and nearly 
alike ; whilst with the greater number the males are decorated 
with beautiful metallic tmts in a diversified manner, and difier 
much from their females. The females throughout the genus 
retain the same general style of colouring, so that they resemble 
one another much more closely than they resemble their own 
males. 

In the genns Papilio, all the species of the Mness group 
are remarkable for their conspicuous and strongly contrasted 
colours, and they illustrate the frequent tendency to gradation 
m the amount of difference between the sexes. In a few species, 
for instance in P. ascamus, the males and females are alike ; m 

* See also Mr, Bates’s paper in the same subject, in regard *c 
* Proc. Ent, Soc, of Philadelphia,’ Diadema, in ‘ Transact, Entomolog, 
TL8G5, p, 206. Also Air. Wallace on Soc. of London/ 1868, p. 278. 
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others the males are either a little brighter, or yery much mors 
superb than the females. The genus Junonia, allied to our 
YanesssB, offers a nearly parallel case, for although the sexes of 
most of the species resemble each other, and are destitute of 
rich colours, yet m certain species, as m J. cBnone^ the male is 
rather more bnght-coloured than the female, and m a few (for 
instance J. andremiaja) the male is so different from the female 
that he might be mistaken for an entirely distinct species. 

Another striking case was pointed out to me m the British 
Museum by Mr. A. Butler, namely, one of the tropical American 
TheclsB, in which both sexes are nearly alike and wonderfully 
splendid ; in another species the male is coloured in a similarly 
gorgeous manner, whilst the whole upper surface of the 
female is of a dull uniform hrown. Our common little English 
blue butterfhes of the genus Eycaena, illustrate the various dif- 
ferences in colour between the sexes, almost as well, though not 
in so striking a manner, as the above exotic genera. In Lyasena 
ageatzs both sexes have wmgs of a brown colour, bordered with 
small ocellated orange spots, and are thus ahke. In A. cegoiz 
the wings of the male are of a fine blue, bordered with black 
whilst those of the female are brown, with a similar border, 
closely resembling the wmgs of A. agestis. Lastly, in X. arion both 
sexes are of a blue colour and are very like, though in the female 
the edges of the wings are rather duskier, with the black spots 
plamer ; and in a bright blue Indian species both sexes are still 
more alike, 

I have given the foregoing details in order to show, in the first 
place, that when the sexes of butterflies differ, the male as a 
general rule is the more beautiful, and departs more from the 
usual type of colouring of the group to which the species 
belongs. Hence m most groups the females of the several 
species resemble each other much more closely than do the 
males. In some cases, however, to which I shall hereafter 
aUude, the females are coloured more splendidly than the 
males. In the second place, these details have been given to 
bring clearly before the mind that within the same genus, the 
two sexes frequently present every gradation from no difference 
in colour, to so great a difference that it was long before the two 
were placed by entomologists in the same genus. In the third 
place, we have seen that when the sexes nearly resemble each 
other, this appears due either to the male having transferred 
his colours to the female, or to the male havmg retained, or 
perhaps recovered, the primordial colours of the group. It also 
deserves notice that in those groups in which the sexes differ* 
the females usually somewhat resemble the males, so that when 
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the males are beauidfal to an extra4>rdma2y degree, the females 
almost ixiTariably exhibit some degree of beauty. JProm the 
many cases of gradation in the amonnt of difference between 
the sexes, and from the prevalence of the same general t>pe of 
coloration throughout the whole of the same group, we may con^ 
elude that the causes have generally been the same which have 
determmed the brilliant colouring of the males alone of some 
species, and of both sexes of other species. 

As so many gorgeous butterflies inhabit the tropics, it has 
often been supposed that they owe their colours to the great 
heat and moisture of these zones ; but Mr. Bates ^ has shewn by 
the comparison of various closely-allied groups of insects from 
the temperate and tropical regions, that this view cannot be 
mamtamed ; and the evidence becomes conclusive when bril- 
liantly-coloured males and plain-coloured females of the same 
species inhabit the same district, feed on the same food, and 
follow exactly the same habits of Me. Even when the sexes 
resemble each other, we can hardly believe that their brilliant 
and beautifully-arranged colours are the purposeless result of 
the nature of the tissues and of the action of the surrounding 
conditions- 

With animals of all kinds, whenever colour has been modifled 
for some special purpose, this has been, as far as we can judge, 
either for direct or mdirect protection, or as an attraction between 
the sexes. With many species of butterflies the upper surfaces 
of the wings are obscure; and this in all probability leads 
to their escaping observation and danger. But butterflies 
would be particularly hable to be attacked by their enemies 
when at rest ; and most kinds whilst restmg raise their wings 
vertically over theix backs, so that the lower surface alone is 
exposed to view. Hence it is this side which is often coloured 
so as to imitate the objects on which these msects commonly 
rest. Br. Bossier, I believe, first noticed the similarity of the 
closed wings of certain Vanessm and other butterflies to the 
bark of trees. Many analogous and striking facts could be 
given. The most mteresting one is that recorded by Mr. 
Wallace of a common Indian and Sumatran butterfly (Kallima), 
which disappears like magic when it settles on a bush ; for it 
hides its head and antennae between its closed wings, which, 
in form, colour and veining, cannot be distmgxdshed from a 
withered leaf with its footstalk. In some other cases the lower 

* *The Katurali&t oa the Ama- 1867, p. 10 A woodcut of the 
zoBs/ voL 1863, p 19. Kalhma is given by Mr. Wallace in 

^ See the interesting article m ‘ Hardwicke’s Science Gossip/ Sept, 
the Westminster Be view/ July 1867, p. 196. 
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BTirfaces of the wings are hnlliantly coloiired, and yet are 
protective ; thus in Theda rubh the wings when closed are of an 
emerald green, and resemble the young leaves of the bramble, 
on which in spring this butterfly may often be seen seated. It is 
also remarkable that in very many species in which the sexes 
differ greatly in colour on their upper surface, the lower surface 
IS closely similar or identical in both sexes, and serves as a 
protection.® 

Although the obscure tints both of the up])er and under 
sides of many butterflies no doubt serve to conceal them, yet we 
cannot extend this view to the brilliant and conspicuous colours 
on the upper surface of such species as our admiral and peacock 
Tanessse, our white cabbage-butterflies (Pieris), or the great 
swallow-tail Papilio which haunts the open fens — for these 
butterflies are thus rendeied visible to every hvmg creature. 
In these species both sexes are ahke ; but in the common brim- 
stone butterfly (^(ronepteryoi rliaon'ni)^ the male is of an intense 
yellow, whilst the female is much paler; and in the orange- 
tip (^Anthocharis caTdam%neQ) the males alone have their wmgs 
tipped with bright orange. Both the males and females in 
these cases aie conspicuous, and it is not credible that their 
difference in colour should stand m any relation to ordinary 
protection. Prof Weismann remarks/ that the female of one of 
the liyc^nsB expands her brown wings when she settles on 
the ground, and is then almost invisible , the male, on the other 
hand, as if aware of the danger mcurred from the bright blue of 
the upper surface of his wings, rests with them closed ; and this 
shews that the blue colour cannot be m any way protective. 
Nevertheless, it is probable that conspicuous colours are in- 
directly beneficial to many species, as a warning that they are 
unpalatable. For in certain other cases, beauty has been gamed 
through the imitation of other beautiful species, which inhabit 
the same district and enjoy an immumty from attack by being 
in some way offensive to their enemies , but then we have to 
account for the beauty of the imitated species. 

As Mr. Walsh has remarked to me, the females of our orange- 
tip butterfly, above referred to, and of an American species 
(Anth, genutm) probably shew us the primordial colours of the 
parent-species of the genus, for both sexes of foui or five 
widely-distributed species are coloured in nearly the same 
manner. As in several previous cases, we may her© mfer that 
it is the males of Anth, cardamines and gemitia which have 
departed from the usual type of the genus. In the A7itJi. sara 

® Hr. G Fiaser, m ‘Nature/ ® ‘ Eiufiuss der Isolirung atif dU 
April 1871, p. 489 Artbildung/ 1872, p. 58. 



Gmp. XI, 


313 


Butierjlies and Moths. 


from Califoxnia, the oraiige-tix>s to the -wings haTe heen partially 
developed in the female ; but they are paler than in the male, and 
slightly different m some other respects. In an allied Indian 
form, the Iphms glaiicippe^ the orange-tips are fully developed m 
both sexes. In this Iphias, as pomted out to me by Mr A. Butler, 
the under surface of the wings marvellously resembles a pale- 
coloured leaf ; and in our Enghsh orange-tip, the under surface 
resembles the flower-head of the wild parsley, on which the 
butterfly often rests at night.^^ The same reason which compels 
ns to believe that the lower surfaces have here been colotirad for 
the sake of protection, leads us to deny that the wings have 
been tipped with bright orange for the same purpose, especially 
when this character is confined to the males. 

Most Moths rest motionless during the whole or greater part 
of the day with their wings depressed , and the whole upper 
surface is often shaded and coloured in an admirable manner, as 
Mr. Wallace has remarked, for escaping detection. The front- 
wings of the Bombycidse and Noctuidse/^ when at re^^, generally 
overlap and conceal the hind-wings , so that the latter might be 
brightly coloured without much nsk; and they are in fact 
often thus coloured. During fiight, moths would often be able 
to escape from their enemies ; nevertheless, as the hind-wings 
are then fully exposed to view, their bright colours must: 
generally have been acquired at some little nsk. But the 
following fact shews how cautious we ought to he in drawing 
conclusions on this head. The common Yellow Under-wmgs 
(Triphasna) often fiy about durmg the day or early evening, and 
are then conspicuous fiom the colour of their hmd-wmgs. It 
would naturally be thought that this would be a source of 
danger , but Mr. J Jenner Weir beheves that it actually serves 
them as a means of escape, for birds strike at these brightly 
coloured and fragile surfaces, mstead of at -the body. For m- 
stance, Mr. Weir t-orned mto his aviary a vigorous specimen of 
T^iphcena pronuba, which was instantly pursued by a robm; 
but the bird’s attention bemg caught by the coloured wmgs, the 
moth was uot captured until after about fifty attempts, and 
email portions of the wmgs were repeatedly broken off. Ho tried 
the same experiment, in the open air, with a swallow and T. 

but the large size of this moth probably in-terfered 
with its captuxe,^^ We are thus reminded of a statement made 

See the interesting observations Science Gossip,' Sept. 1867, p. 193. 
by Mr. T. W. Wood, ‘ The Student,' See also, on this subject. Mi . 

Sept 1868, p 81. Weir's paper m * Transact. Ent Soc» 

Mr- Wallace m ‘Hardwicke's 18G9. p. 23. 
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by Mr. Wallace,’"* namely, tbat in the Brazilian forests and 
Malayan islands^ many common and highly-decorated butterflies 
are weak flyers, though furnished with a broad expanse of wing; 
and they are often captured with pierced and broken wings, 
as if they had been seized by birds, from which they had 
'' escaped . if the wings had been much smaller m proportion 
** to the body, it seems probable that the insect would more 
** frequently have been struck or pierced in a vital part, and 
thus the increased expanse of the wings may have been m- 
" directly beneficial." 

Display , — The bnght colours of many butterflies and of some 
moths are specially arranged for display, so that they may be 
readily seen. During the night colours are not visible, and 
there can be no doubt that the nocturnal moths, taken as a 
body, are much less gaily decorated than butterflies, all of 
which are diurnal in their habits But the moths of certain 
families, such as the Zygaenidse, several Sphingidse, Uranndse, 
some ArctiidsB and Saturmidm, fly about durmg the day or 
early evening, and many of these are extremely beautiful, being 
far brighter coloured than the strictly nocturnal kinds, A 
few exceptional cases, however, of bright-coloured nocturnal 
species have been recorded 

There is evidence of another kind in regard to display. 
Butterflies, as before remarked, elevate their wings when at 
rest, but whilst basking in the sunshine often alternately raise 
and depress them, thus exposing both surfaces to full view ; and 
although the lower surface is often coloured in an obscure 
manner as a protection, yet in many species it is as highly 
decorated as the upper surface, and sometimes m a very 
different maimer. In some tropical species the lower surface is 
even more brilliantly coloured than the upper,^^ In tne Eng- 
lish fntillanes (frgynms) the lower surface alone is orna- 
mented with shining silver. Nevertheless, as a general rule, 
the upper surface, which is probably more fully exposed, is 
coloured more brightly and diversely than the lower. Hence 
the lower surface generally affords to entomologists the more 

■*» ^Westminster Review/ July Insects of New England/ 1842, p. 315 
1867, p, 16- Such differences between the 

For instance, Lithosia ; but upper and lower surfaces of the 
Prof. Westwood (‘Modern Class, of wings of several species of Papilio, 
Insects,' vol ii p. 390) seems sur- may be seen in the beautifol plates 
prised at this case. On the relative to Mi. Wallace's ‘ Memoir on the 
colours of diurnal and nocturnal Papiliomdse of the Malayan Region/ 
Lepidoptera, see ibid pp 333 and in ‘Tiansact. Lmn. Soc.' vol. 

392; also Hams, ‘Tie«atise on the parti 1865, 
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useful character for detecting ttie affiuitios of the rskriojm 
species Fritz MiiUer informs me that three species of Castma 
are found near his house m S. Brazil : of two of them the hind- 
wings are obscure, and are always covered by the 'firont-wings 
when these butterfdes axe at r^t, but the third species has 
black hmd-wings, beautifully spotted with red and white, and 
these are fully expanded and displayed whenever the butterfiy 
rests. Other such cases could be added. 

If we now turn to the enormous group of moths, which, as 
I hear from Mir. Stamton, do not habitually expose the under 
surface of their wings to full view, we find tins side very rarely 
coloured with a brightness greater than, or even equal to, that 
of the upper side. Some exceptions to the rule, either real or 
apparent, must be noticed, as the case of Hypopyra.^® Mr. 
Trimen informs me that in Guenee^s great work, three moths 
are figured, in which the under surface is much the more 
brilliant. For instance, in the Australian Gastrophora the 
upper surface of the fore-wing is pale greyish-ochreous, while 
the lower surface is magnificently ornamented by an ocellus of 
cobalt-blue, placed in the midst of a black mark, smTounded 
by orange-yellow, and this by bluish-white. But the habits of 
these three moths are unknown ; so that no explanation can be 
given of their unusual style of colouring. Mr. Trimcn also 
informs me that the lower surface of the win^ in certain other 
Geomctrm^^ and quadrifid ISfoctuse are either more vari^ated 
or more brightly-coloured than the upper surface ; but some of 
these species have the habit of holding their wmgs quite erect 
over their backs, retaining them in this position for a con- 
siderable time,” and thus exposing the under surface to view. 
Other species, when settled on the ground or herbage, now and 
then suddenly and slightly lift up their wings. Hence the lower 
surface of the wrings being brighter than the upper surface 
in certain moths is not so anomalous as it at first appears. 
The SatumiidsB include some of the most beautiful of all 
moths, their wings being decorated, as in our British Emperor 
moth, with fine ocelli; and Mr. T. W Wood^® observes that 
they resemble butterflies in some of their movements; ^^fo* 
instance, in the gentle waviog up and down of the wings as if 
for display, which is more characteristic of diurnal than of 
“ noctnxnal Eepidoptera.” 

See Mr. Wonnald oa this the Geoinetras) in * Traniwiet. ■ 
moth : * Pxoc. Ent. Soc March 2nd, Soc * new senes, vol. v. pi. xr. aitd 
1868- 3e:vi. 

See also an accoimt of the S- ‘ Froc. Ent. Soe. of I^ondott ^ 

American genns Erateina (cne of July 6, 1 S6S, p. xxvii. 
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It is a singtdar fact that no British moths which are bril- 
liantly coloured, and^ as far as I can discover, hardly any foreign 
species, diJBfer much in colour according to sox ; though this is 
the case with many brilliant butterflies. The male, however, oi 
one American moth, the Saturma lo^ is described as having its 
fore-wmgs deep yellow, curiously marked with purplish-red 
spots ; whilst the wmgs of the female are purple-brown, marked 
with grey Imes The British moths which differ sexually in 
colour are all brown, or of various dull yellow tints, or nearly 
white. In several species the males are much darker than the 
females,^ and these belong to groups which generally fly about 
during the afternoon. On the other hand, in many genera, as 
Mr. Stamton informs me, the males have the hind-wmgs whiter 
than those of the female — of which fact AgroHs exclamationis 
offers a good instance. In the Ghost Moth (^Hepialus humuliy 
the difference is more strongly marked , the males being white, 
and the females yellow with darker markings It is probable 
that in these cases the males are thus rendeied more conspicuous, 
and more easily seen by the females whilst flying about in 
the dur^^. 

Bronx the several foregoing facts it is impossible to admit 
that the brilhant colours of buttei flies, and of some few moths, 
have ('ommonly been acquired for the sake of protection. We 
have seen that their colours and elegant patterns are arranged 
and exhibited as if for display Hence I am led to beheve that 
the females piefer or are most excited by the more brilliant 


Hams, ‘ Treatise/ &c , edited 
fey Flint, 1862, p. 395 

For instance, I observe in my 
son’s cabinet that the males aie 
darker than the females in the 
Lm%ocampa quercus^ OdonesUs poia^ 
tona, Hypogymna dispar^ Dasychira 
pudihun^y and Cycnta mendica In 
this latter species the difference in 
colour between the two sexes is 
stiongly marked, and Mr. Wallace 
informs me that we here have, as 
he believes, an instance of protective 
mimicry confined to one sex, as 
will hereafter be more fully ex- 
plained The white female of the 
(Jycnia 1 esembles the very common 
Spilosoma mentJirastt, both sexes of 
which ai e white , and Mr Stamton 
observed that this latter moth was 
rejected with utter disgust by a 
whole brood of young turkeys. 


which weie fond of eating other 
moths ; so that if the Cycnia was 
commonly mistaken byBiitish birds 
foi the Spilosoma, it would escape 
being devoured, and its white de- 
ceptive colour would thus be highly 
beneficial 

It IS lemarkable, that in the 
Shetland Islands the male oi this 
moth, instead of differing widely 
fiom the female, frequently re- 
sembles her closely in colour (see 
Ml- MacLachlan, ‘Tiansact. ifct. 
Soc.’ vol h 1866, p. 459). Mr. 
G Frasei suggests (^Katuie,’ April 
1871, p 489) that at the season cf 
the year when the ghost-moth ap- 
pears m these northern islands, the 
whiteness of the males would not 
be needed to render inem visible ta 
the females in the twilight mghtn 



XI. 


Biitterjiies and ddsiJis. 31J* 


males ; for on any other snppc^ition the males would, as htr m 
we can see, be ornamented to no pnrpase. We know that ants 
and certain Lamellicom beetles are capable of feeling an attach- 
ment for each other, and that ants recc^pise their fellows after 
an interval of several months. Hence there is no abstract 
improbabihty in the Lepidoptera, which probably stand nearly 
or qnite as high in the scale as these insects, having snfficienr 
mental capacity to admire bright colours. They certainly 
discover flowers by coloor. The Hnmmmg-bird Sphinx may 
often be seen to swoop down flrom a distance on a bunch of 
flowers in the midst of green foliage ; and I have been assured 
by two persons abroad, that these moths repeatedly visit flowers 
painted on the walls of a room, and vainly endeavour to insert 
their proboscis into them. Fritz Muller informs me that several 
kinds of butterflies in S Brazil shew an unmistakable prefer- 
ence for certam colours over others: he observed that they 
very often visited the brilliant red flowers of five or six genera of 
plants, but never the white or yellow flowermg species of the 
same and other genera, growing in the same garden; and I 
have received other accounts to the same eflect As I hear 
from Mr. Doubleday, the common white butterfly often flies 
down to a bit of paper on the ground, no doubt mistaking it 
for one of its own species. Mr. Collingwood^ m speakmg of 
the difficulty in collecting certain butterflies in the Malay 
Archipelago, states that a dead specimen pinned upon a 
conspicuous twig will often arrest an insect of the same species 
m its headlong flight, and brmg it down within easy reach of 
the net, especially if it be of the opposite sex.” 

The courtship of butterflies is, as before remarked, a prolonged 
affair. The males sometimes fight together in rivalry, and 
many may be seen pursuing or crowding round the same 
female. TJnless, then, the females prefer one male to another, 
the pairing must be left to mere chance, and this does not 
appear probable. If, on the other hand, the females habitually, 
or even occasionally, prefer the more beautiful males, the colours 
of the latter will have been rendered brighter by degrees, and 
will have been transmitited to both sexes or to one sex, according 
to the law of inheritance which has prevailed The process of 
sexual selection will have been much facihtated, if the conclusion 
can be trusted, arrived at from various kinds of evidence m the 
supplement to the ninth chapter; namely, thai the mal^ of 
many Depidoptera, at least in the imago state, greatly exceed 
the females in number. 

Some facts, however, are opposed to the belief that female 
‘ Hambies of a Katnraiist la the Cbinsse Seas/ 1868, p 182, 
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butterflies prefer the more beantifni males ; thus, as I have 
been assured by several collectors, fre&h females may frequently 
be seen paired with battered, faded, or dingy males ; but this is 
a circumstance which could hardly fail often to follow from the 
males emerging from their cocoons earher than the females. 
With moths of the family of the Bombycidse, the sexes pair 
immediately after assuming the imago state; for they cannot 
feed, owing to the rudimentary condition of their mouths. The 
females, as several entomologists have lemarked to me, lie in an 
almost torpid state, and appear not to evince the least choice in 
regard to their partners. This is the case with the common 
silk-moth (^B. as I have been told by some contmental 

and English breeders. Dr. Wallace, who has had great 
experience m breeding Bornhyoo cynth%a^ is convinced that the 
females evince no choice or preference. He has kept above 
300 of these moths together, and has often found the 
most vigorous females mated with stunted males. The reverse 
appears to occur seldom; for, as he believes, the more vigorous 
males pass over the weakly females, and are attracted by those 
endowed with most vitality. Nevertheless, the Bombycidse, 
though obscurely-coloured, are often beautiful to our eyes from 
their elegant and mottled shades. 

I have as yet only referred to the species in which the males 
are brighter coloured than the females, and I have attributed 
their beauty to the females for many generations having chosen 
and paired with the more attractive males. But converse 
cases occur, though rarely, m which the females are more 
brilliant than the males , and here, as I believe, the males have 
selected the more beautiful females, and have thus slowly added 
to their beauty. We do not know why m various classes of 
animals the males of some few species have selected the more 
beautiful females instead of havmg gladly accepted any females 
as seems to be the general rule m the animal kingdom ; bnt it, 
contrary to what generally occurs with the Lepidoptera, the 
females were much more numerous than the males, the latter 
would he likely to pick out the more beautiful females. Mr. 
Butler shewed me several species of Callidryas in the British 
Museum, m some of which the females equalled, and in others 
greatly surpassed the males in beauty; for the females alone 
have the borders of their wmgs sujSused with crimson and 
orange, and spotted with black. The plainer males of these 
species closely resemble each other, shownng that here the 
females have been modifled , whereas in those cases, where the 
males are the more ornate, it is these which have been modifled, 
the females remaining closely alike. 
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In England we liaTa some analc^ns cases, though not so 
marked. The females alone of two species of Thecla have a 
hright-purple or orange patch on their fore-wings. In Hip- 
parchia the se2:es do not djfier mnch ; hnt it is the female of 
Jd. jamra which has a conspicnons light-brown j^tch on her 
wings ; and the females of some of the other species are brighter 
coloured than their males. Again, the female of Colim ^ium 
and hyale have “ orange or yellow spots on the black marginal 
border, represented in the males only by thin streaks;” and 
in Pieris it is the females which '^are ornamented with black 
spots on the fore- wings, and these are only partially present 
" m the males.” Kow the males of many butterflies are known 
to support the females durmg their marriage flight ; but in the 
species just named it is the females which supx>ort the males; 
so that the jiart which the two sexes play is reversed, as is their 
relative beauty. Throughout the animal kingdom the males 
commonly take the more active share in wooing, and their 
beauty seems to have been increased by the females having 
accepted the more attractive individuals ; but with these but- 
terflies, the females take the more active part in the final mar- 
riage ceremony, so that we may suppose that they likewise do 
so in the wooing ; and m this case we can understand how it is 
that they have been rendered the more beautiful. Mr Meldoia, 
from whom the foregomg statements have been taken, says in 
conclusion ; Though I am not convinced of the action of 
** sexual selection m producing the colours of insects, it cannot 
be demed that these facts are strikingly corroborative of 
Mr. Darwin’s views.” ^ 

As sexual selection primarily depends on variability, a few 
words must be added on this snbgect. In respect to colour 
there is no difoloulty, for any number of highly variable Depi- 
doptera could be named. One good instance will suffice. Mr. 
Bates shewed me a whole sen^ of specimens of Faptlw sesostins 
an I JP. childrencB ; in the latter the males varied much in the 
extent of the beautifully enamelled green patch on the fore- 
wings, and in the size of the white mark, and of the splendid 
crimson stnpe on the hmd-wings ; so that there was a great 
contrast amongst the males between the most and the least 
gaudy. The male of Papilio sesost?^ is much less beautiful 
than of P. childrenoB: and it likewise varies a little in the size of 

^Xature,’ April 27th. 1871, p. whilst pairmg* See also Mr. <t. 
508. Mr. Meldoia quotes Boozel, Fraser, in ‘Katnre,’ April 20th, 
m *Soc, Ent. de France/ 1837, p. 1871, p. 489, on the seXoal differ* 
on the flight of hutterflies ences of set eral British I wtterflies. 
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fche green patch on the fore-wings, and in the occasional a]> 
l>earance of the small crimson stripe on the hind-wings^ 
borrowed, as it would seem, from its own female ; for the females 
of this and of many other species in the JEIneas group possess 
this crimson stripe. Hence between the brightest specimens 
of P. sesostris and the dullest of JP. chtldrence, there was hnt a 
small iaterral ; and it was evident that as far as mere variar- 
bility is concerned, there would he no difficulty in permanently 
increasing the beauty of either species by means of selection. 
The variability is here almost conhned to the male sex; but 
Mr Wallace and Mr Bates have shewn that the females of 
some species are extremely variable, the males being nearly 
constant. In a future chapter I shall have occasion to shew 
that the beautiful eye-like spots, or ocelli, found on the wings of 
many Lcpidoptera, are eminently variable I may here add 
that these ocelli offer a difficulty on the theory of sexual 
selection : for though appearing to us so ornamental, they are 
never present in one sex and absent m the other, nor do they 
ever differ much m the two sexes.^® This fact is at present 
mexphcable ; but if it should hereafter be found that the for- 
mation of an ocellus is due to some change in the tissues 
of the wings, for instance, occurring at a very early period oi 
development, we might expect, fiom what we know of the laws 
of inheritance, that it would be transmitted to both sexes, though 
arising and perfected in one sex alone. 

On the whole, although many serious objections may be 
urged, it seems probable that most of the brilliantly coloured 
species of Lepidoptera owe their colours to sexual selection, 
excepting in certam cases, presently to be mentioned, in which 
conspicuous colours have been gained through mimicry as 
a protection. iFrom the ardour of the raale throughout the 
animal kingdom, he is generally wiDmg to accept any female ; 
and it is the female which usually exerts a choice. Hence, if 
sexual selection has been efficient with the Lepidoptera, the 
""male, when the sexes differ, ought to be the more brilliantly 
coloured, and this undoubtedly is the case. When both sexes 
are brilliantly coloured and resemble each other, the characters 
acquired by the males appear to have been transmitted to both. 

Wallace on tbe PapiliomdsB of toinolog. Soc-’ Kot. 1866, p> 

the Malayan Region, m * Transact. xl 

Linn Soc.* voL xxv. 1865, pp. 8, Mr Bates was so kind as to 

66. A striking case of a rare lay this subject before the Entomo- 
variety, strictly intermediate be- logical Society, and I have received 
tween two other well-maiked female answers to this effect from several 
varieties, is given by !Mr Wallace. entomologists 
dee also Mr Bates, m ‘ Proc. Ea- 
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We arc led to thicj concliision l»y cascfs, even witMn the same 
gemis^ of gradation from an extraordinary amount of difference 
to identity m colour between the two sexes. 

But it maybe asked whether the differences in colour between 
the sexes may not be accounted for by other means besides 
sexual selection. Thus the males and females of the same 
species of butterfly are in several cases known to inhabit 
different stations, the former commonly basking in the sunshine, 
the latter haunting gloomy forests. It is therefore possible that 
different conditions of life may have acted directly on the two 
sexes; but this is not probable,^ as in the aduTt state they are 
exposed to different conditions dnnng a very short period ; and 
tlie larvse of both are exposed to the same conditions. Mr. 
Wallace believes that the difference between the sexes is due 
not so much to the males havmg been modified, as to the females 
having in all or almost all cases acquired dull colours for tho 
sake of protection. It seems to me, on the contrary, far more 
probable that it is the males which have been chiefly modified 
through sexual selection, the females having been comparatively 
httle changed. W'e can thus understand how it is that the 
females of alhed species generally resemble one another so mnch 
more closely chan do the males. They thus shew ns ap- 
proximately the primordial colouring of tho parent-species of 
the group to which they belong- They have, however, almost 
always been somewhat modified by the transfer to them of some 
of the successive variations, through the accumulation of which 
the males were rendered beautiful. But I do not wish to deny 
that the females alone of some species may have been specially 
modified for protection- In most cases the males and females of 
distinct species will have been exposed during their prolonged 
larval state to different conditions, and may have been thus 
affected; though with the males any slight change of colour 
thus caused wiU generally have been masked by the brilliant 
tints gained through sexual selection. “When we treat of Birds, 
I shall have to discuss the whole question, as to how far the 
differences in colour between the sexes are due to the males 
having been modified through sexual selection for ornamental 
purposes, or to the females having been modified through 
natural selection for the sake of protection, so that I will here 
say but Little on the subject. 

In all the cases in which the more common form of equal 

H W, Bates, ‘The Naturalist On this whole subject see ‘The 

on -Amazons,’ yol 11 - 1863, p Variation of Animals and Plants 
228 A. R Wallace, in ‘ Transact under DomestKxit on,* 1868, voL 11 
Linn Soc’\ol xxv 1865, p 10 coap ^xui. 
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ii2li<5ritance by both sexes has prevailed, the selection of bright- 
csoloured males wotild tend to make the females bright-coloured; 
and the selection of dnll-colotired females would tend to make 
the males dnlL If both processes were carried on simnltaneonsly, 
they would tend to counteract each other , and the final result 
would depend on whether a greater number of females from 
being well protected by obscure colonrs, or a greater number of 
males by being brightly-colonxed and thus fbiding partners, 
succeeded in leaving more numerous offspring. 

In order to account for the frequent transmission of characters 
to one sex alone, Mr. Wallace expresses his behef that the more 
common form of equal inheritance by both sexes can be changed 
through natural selection jito inheritance by one sex alone, but 
in favour of this view I can discover no evidence We know 
from what occurs under domestication that new characters often 
appear, which from the first are transmitted to one sex alone , 
and by the selection of such variations there would not be the 
slightest difficulty in giving bright colours to the males alone, 
and at the same time or subsequently, dull colours to the females 
alone. In this manner the females of some butterflies and moths 
have, it is probable, been rendered inconspicuous for the sake of 
protection, and widely different from their males. 

I am, however, unwilling without distinct evidence to admit 
that two complex processes of selection, each requiring the 
transference of new characters to one sex alone, have been 
earned on with a multitude of species, — that the males have 
been rendered more brilliant by beating their rivals, and the 
females more duli-coloured by havmg escaped from their 
enemies. The male, for instance, of the common brimstone 
butterfly (Gonepteryx), is of a far more intense yellow than the 
female, though she is equally conspicuous, and it does not seem 
probable that she specially acquired her pale tmts as a protec- 
tion, though it IS probable that the male acquired his bright 
colours as a sexual attraction. The female ot Anthochans car^ 
damtnes does not possess the beautiful orange wing-tips of the 
male ; consequently she closely resembles the white butterflies 
(Pieris) so common m our gardens , but we have no evidence 
that this resemblance is beneficial to her. As, on the other hand, 
she resembles both sexes of several other species of the genus 
mhabitmg various quarters of the world, it is probable that she 
has simply retained to a large extent her primordial colours. 

Finally, as we have seen, various considerations lead to the 
conclusion that with the greater number of brilhantly-coloured 
Pepidoptem it is the male which has been chiefiy modified 
through sexual selection; the amount of difference between 
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the sexes mostly depending on the form of inberftanoe ^rhich 

\tas prevailed. Iiiheritance is governed hj so many tmknowii 
laws or conditions, that it seems to “os to act in a capricious 
■manner ; ^ and we can thus, to a certain extent, understand how 
it IS that with closely allied species the sexes either differ to an 
astonishing de^ee, or are identical in colour. As all the sno 
ccssive steps in the process of variation are necemarily trans- 
mitted through the female, a greater or less number of such 
steps might readily become developed m her ; and thus -we can 
understand the frequent gradatons from an extreme difference 
to none at all between the sexes of allied species. These cases of 
gradation, it may be added, are much too common to favour the 
supposition that we here see females actually undergoing the 
process of transition and losmg their brightness for the sake of 
protection ; for we have every reason to conclude that at any 
one time the greater number of species are in a fixed condition. 

Mimicry. — This principle was first made clear m an admirable 
paper by Mr. Bates,^ who thus threw a flood of light on many 
obscure problems. It had previously been observed that certain 
butterflies in S America belongmg to quite distinct families, 
resembled the Hebcomdse so closely in every strip© and shade of 
colour, that they could not be distinguished save by an ex- 
perienced entomologist. As the Hebcomcte are coloured in 
their usual manner, whilst the others depart from the usual 
colouring of the groups to which they belong, it is clear that 
the latter are the imitators, and the Hebcomdse the imitated. 
Mr. Bates further observed that the imitating species are com- 
paratively rare, whilst the imitated abound, and that the two 
sets live mingled together. From the fact of the Hebcomdse 
being conspicuous and beautiful msects, yet so numerous in 
mdividuals and species, he concluded that they must be pro- 
tected from the attacks of enemies by some secretion ox odour ; 
and this conclusion has now been amply confirmed,®® especially 
by Mr. Belt. Hence Mr. Bates inferred that the butterflies 
which mutate the protected species have acquired their present 
marvellously deceptive appearance through variation and natural 
selection, in order to be mistaken for tbe protected kinds, and 
thus to escape being devoured. No explanation is here attempted 
of the brilliant colours of the imitated, but only of the imitating 
butterflies. We must account for the colours of the former in 
the same general manner, as in the cases previously discussed 

^ * The Tanation of Animals and xxnii. 1862, p 405, 

Flantd tmder Domestication,’ vol. n. ^ * Free. Eut. Soe.* Dec. 3rd^ 
chap. jcHL p 17. 1866? p ilv, 

‘ Transact. Linn. Sac.’ vol. 

T 2 
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in this chapter. Since the publication of Mr. Bates^ paper^ 
similar and equally striking facts haYe been observed by 
Mr. Wallace in the Malayan region^ by Mr. Trimen in South 
Africa, and by Mr. Biley in the United States.®^ 

As some writers have felt much difficulty in understanding 
how the first steps in the process of mimicry could have been 
effected through natural selection, it may be well to remark that 
the process probably commenced long ago between forms not 
widely dissimilar in colour. In this case even a slight variation 
would be beneficial, if it rendered the one species more hke 
the other ; and afterwards the imitated species might be modi- 
fied to an extreme degree through sexual selection or other 
means, and if the changes were gradual, the imitators might 
easily he led along the same track, until they differed to an 
equally extreme degree from their original condition ; and they 
would thus ultimately assume an appearance or colouring wholly 
unlike that of the other members of the group to which they 
belonged. It should also be remembered that many species of 
Uepidoptera are liable to considerable and abrupt variations in 
colour. A few instances have been given in this chapter ; and 
many more may be found in the papers of ISIx. Bates and 
Mr. Wallace. 

With several species the sexes are alike, and imitate the two 
sexes of anothei species. But Mr. Trimen gives, in the paper 
already referred to, three cases in which the sexes of the imitated 
■form differ from each other in colour, and the sexes of the 
imitatmg form differ in a like manner. Several cases have also 
been recorded where the females alone imitate brilliantly- 
coloured and protected species, the males retaining '' the 
normal aspect of their immediate congeners.^"' It is here obvious 
that the successive variations by which the female has been 
modiffed have been transmitted to her alone. It is, however, 
probable that some of the many successive variations would 
have been transmitted to, and developed in, the males had 
not such males been eliminated by being thus rendered less 
attractive to the females; so that only those variations were 
preserved which were from the first strictly limited in their 
transmission to the female sex. We have a partial illus- 
tration of these remarks in a statement by Mr. Belt,®^ that 

Wallace, ‘Transact. Linn Soc * 163—168. This latter essay is valu- 

voi. xzv 1865, p 1; also ‘Transact, able, as Mr Kiley here discusses all 
Knt. S^c.' vol IV. (3rd series), 1867, the objections which have been 
p 301. Tnmen, ‘ Lmn Transact.* raised against Mr. Bates’ theory. 
voL XXVI 1869, p. 497. Kiley, ‘ The Naturalist in N'Cciragna, 

‘Third Annual Keport on the Noxz- 1874, p. 385. 

Insects of Missouri,’ 1871, pp. 
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tlie males of some of the Leptalides, wMch imitate protected 
species, still retain in a concealed manner some of their original 
characters. Thus in the males ** the upper half of the lower 
" wing IS of a pure white, 'whilst all the rest of the wings is 
barred and spotted with black, red and yellow, like the species 
they mimic. The females have not this white jmtch, and the 
" males usually conceal it by coYerxag it with the upper wing, 
“ so that I caimot imagine its being of any other use to them 
than as an attraction m courtship, when they exhibit it to the 
females, and thus gratify their deep-seated preference for the 
normal colour of the Order to which the Teptalides belong.^^ 

Bright Colours of Caterpillars, — Whilst reflecting on the 
beauty of many butterflies, it occurred to me that some cater- 
pillars were splendidly coloured , and as sexual selection could 
not possibly have here acted, it appeared rash to attribute the 
beauty of the mature insect to this agency, unless the bright 
colours of their larvse could be somehow explained In the 
first place, it may be observed that the colours of caterpillar^ .u 
not stand m any close correlation with those of the matuie 
insect. Secondly, their bright colours do not serve m any 
ordinary manner as a protection. IVIr. Bates informs me, as an 
instance of this, that the most conspicuous caterpillar winch he 
ever beheld (that of a Sphinx) lived on the large green leaves of 
a tree on the open llanos of South America ; it was about four 
inches m length, transversely banded with black and yellow, 
and with its head, legs, and tail of a bright red. Hence it 
caught the eye of any one who passed by, even at the distance of 
many yards, and no doubt that of every passing bird. 

I then applied to Mr. Wallace, who has an innate genius for 
solvmg difficulties. After some consideration he rephed : Most 
caterpillars require protection, as may be inferred from some 
kinds being furnished with spines or irritating hairs, and 
" from many being coloured green like the leaves on which they 
feed, or bemg curiously like the twigs of the trees on which they 
live.’* Another instance of protection, furnished me by Mr. J. 
Mansel Weale, may be added, namely, that there is a caterpillar 
of a moth which lives on the mimosas in South Africa, and 
fabricates for itself a case quite indistinguishable from the 
surrounding thorns. From such considerations Mr Wallace 
thought it probable that conspicuously-coloured caterpillars 
were protected by having a nauseous taste ; but as their skin 
is extremely tender, and as their intestmes readily protrude 
from a wound, a slight peck from the beak of a bird would 
be as fatal to them as if they had been devotircdL Hence, aa 
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Mr* Wallace remarks, ** distastefulness alone would be insufScient 

to protect a caterpillar unless some outward sign indicated to 
« its would-be destroyer that its prey was a disgusting morsel/' 
Under these circumstances it would be highly advantageous to 
a caterpillar to be instantaneously and certainly recogmsed as 
unpalatable by all birds and other animals Thus the most 
gaudy colours would be serviceable, and might have been 
gained by variation and the survival of the most easily-re- 
cognised mdividuals 

This hypothesis appears at first sight very bold, but when it 
was brought before the Entomological Society ^ it was supported 
by various statements ; and Mr. J*. Tenner Weir, who keeps a 
large number of birds in an aviary, informs me that he has 
made many trials, and finds no exception to the rule, that all 
caterpillars of nocturnal and retiring habits with smooth skins, 
all of a green colour, and all which imitate twigs, are greedily 
devoured by his birds. The hairy and spinose kmds are 
invariably rejected, as were four conspicuously-coloured species. 
When the buds rejected a caterpillar, they plamly shewed, by 
shaking their heads, and cleansmg their beaks, that they were 
disgusted by the taste.^ Three conspicuous kinds of cater- 
pillars and moths were also given to some lizards and frogs, by 
Mr. A. Butler, and were rejected, though other kmds were 
eagerly eaten. Thus the probability of Mr. Wallace's view is 
uonfirmed, namely, that certain caterpillars have been made 
conspicuous for their own good, so as to be easily recognised by 
xheir enemies, on nearly the same prmciple that poisons are sold 
in coloured bottles by druggists for the good of man. We 
cannot, however, at present thus explam the elegant diversity 
in the colours of many caterpillars , but any species which had 
at some former period acquired a dull, mottled, or striped appear- 
ance, either m imitation of surrounding objects, or from the 
direct action of climate, &c., almost certainly would not become 
uniform in colour, when its tmts were rendered intense and 
bright; for in order to make a caterpillar merely conspicuous, 
there would be no selection in any definite direction. 


Summary and Concluding HemarJcs on Insects , — Booking back 


Proc Entomolog. Soc ’ Pec 
Srd, 1866, p. xlv., and March 4th, 
1867, p. Ixxx 

See Mr. J. Jenner Weii’s 
paper on Insects and Insectivorous 
Birds, in ^ Transact. Ent Soc * 1869, 
p, 21 ; also Mr Butlei’s paper, 
ibid* p. 27 Mr. Riley has give» 


analogous facts in the ‘Third An- 
nual Report on the Noxious Insects* 
ot Missouri/ 1871, p 148. Some 
opposed cases are, however, given by 
Pr Wallace and M H d’Orville; 
see ‘ Zoological Record,* 1869, p. 
e49. 
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to the several Orders, we see that tiie sexes often differ in 
variotis charaeters, the meaning of which is not in the least 
understood. The sexes, also, often differ in their organs of 
sense and means of locomotion, so that the males maj qmcklj 
discover and reach the females. They differ still oftener in 
the males possessing divemihed contrivances for retaining the 
females when found. We are, however, her© concerned only m 
a secondary degree with sexual differences of these kinds. 

In almost all the Orders, the males of some species, even of 
weak and delicate kinds, are known to be highly pngnacions; 
and some few are famished with special -weapons for fighting 
with their rivals. But the law of battle does not prevail nearly 
so widely with insects as with the higher animals. Hence li 
probably arises, that it is m only a few cases that the males have 
been rendered larger and stronger than the females. On the 
contrary, they are nsnally smaller, so that they may be developed 
within a shorter time, to be ready in large numbers for the 
emergence of the females. 

In two famihes of the Homoptera and in three of the Orthop- 
tera, the males alone possess sonnd-prodncmg oi^tns in an 
efficient state These are used incessantly during the breeding- 
season, not only for calling the females, but apparently for 
charming or exciting them in rivalry with other males. ISio 
one who admits the agency of selection of any kind, will, after 
reading the above discussion, dispute that these musical instru- 
ments have been acquired through sexual selection. In four 
other Orders the members of one sex, or more commonly of 
both sexes, are provided with organs for producing various 
sounds, which apparently serve merely as call-notes. When 
both sexes are thus provided, the individuals which were able 
to make the loudest or most contmuous noise would gain 
partners before those which were less noisy, so that their organs 
have probably been gained through sexual selection. It is 
instractive to reflect on the wonderful diversity of the means 
for producing sound, possessed by the males alone, or by both 
sexes, in no less than six Ordem. W© thus learn how effectual 
sexual selection has been m leading to modifications which 
sometimes, as with the Homoptera, relate to important parts of 
the organisation. 

From the reasons assigned in the last chapter, it is probable 
that the great horns possessed by the males of many Iiamel- 
licom, and some other beetles, have been acquired as ornaments. 
From the small size of insects, we are apt to undervalu© their 
appearance. If we could imagine a male Chaleosoma (fig. 16), 
With its polished bronzed coat of mail, and its vast oomples: 
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toms, magnified to tlie size of a horse, or even of a dog, it would 
be one of the most imposing ammals in the world. 

The colouring of insects is a complex and obscure subject. 
When the male differs slightly from the female, and neither are 
brilliantly-coloured, it is probable that the sexes have varied 
in a sbghtly different manner, and that the variations have been 
transmitted by each sex to the same, without any benefit or 
evil thus accrumg. When the male is brilliantly-coloured and 
differs conspicuously from the female, as with some dragon-flies 
and many butterflies, it is probable that he owes his colours to 
sexual selection , whilst the female has retained a primordial or 
very ancient type of colourmg, shghtly modified by the agencies 
before explained. But in some cases the female has apparently 
been made obscure by variations transmitted to her alone, 
as a means of direct protection , and it is almost certain that 
she has sometimes been made bnlliant, so as to imitate other 
protected species inhabiting the same district. When the sexes 
resemble each other and both are obscurely coloured, there is 
no doubt that they have been in a multitude of cases so coloured 
for the sake of protection So it is in some instances when both 
are brightly-coloured, for they thus imitate protected species, or 
resemble surrounding objects such as flowers; or they give 
totice to their enemies that they are unpalatable. In other 
cases in which the sexes resemble each other and are both 
brilliant, especially when the colours are arranged for display, 
we may conclude that they have been gamed by the male sex as 
an attraction, and have been transferred to the female. We are 
more especially led to this conclusion whenever the same type 
of coloration prevails throughout a whole group, and we find 
that the males of some species differ widely m colour from 
the females, whilst others differ slightly or not at all, with 
intermediate gradations connectmg these extreme states. 

In the same maimer as bright colours have often been 
partially transferred from the males to the females, so it has 
been with the extraordmaiy horns of many Lamellicorn and 
some other beetles. So again, the sound-producing organs 
proper to the males of the Homoptera and Orthoptera have 
generally been transferred in a rudimentary, or even in a nearly 
perfect condition, to the females ; yet not sufficiently perfect to 
be of any use. It is also an mterestmg fact, as bearing on 
sexual selection, that the stridulatmg organs of certain male 
Orthoptera are not fully developed until the last moult ; and that 
the colours of certain male dragon-flies are not fully developed 
tmtil some little tune after their emergence from the pujmi 
state, and when they are ready to breed. 
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Sexual selection implies that tiio moie attract ive mdiTidnals 
are preferred by the opposite sex ; and as with insects, ^hen 
tae sexes differ, it is the male which, with some rare exceptions, 
is the more ornamented, and departs more from the type to 
which the species belongs ; — and as it is the male which searches 
eagerly for the female, we must supper that the female 
habitually or occasionally prefer the more beantiftil males, and 
that these haYO thus acquired their beauty. That the females 
in most or all the orders would have the power of rejecting 
any particular male, is probable from the many singular eon^ 
tnvances possessed by the males, such as great jaws, adhesive 
cushions, spines, elongated legs, &c., for seizing the female ; for 
these contrivances shew that there is some difficulty in the act, 
so that her concurrence would seem necessary. Judging from 
what we know of the perceptive powers and affections of 
various insects, there is no antecedent improbability m sexual 
selection having come largely into play ; but we have as yet no 
direct evidence on this head, and some facts are opposed to the 
belief- Nevertheless, when we see many males pursuing the 
same female, we can hardly believe that the pairing is left to 
bhnd chance — ^that the female exerts no choice, and is not 
mfluenced by the gorgeous colours or other ornaments with 
which the male is decorated. 

If we admit that the females of the Homoptera and Orthoptera 
appreciate the musical tones of their male partners, and that the 
various instruments have been perfected through sexual se- 
lection, there is little improbabihty m the females of other 
insects appreciating beauty in form or colour, and consequently 
in such characters having been thus gained by the males. But 
from the circumstance of colour being so variable, and from its 
having been so often modified for the sake of protection, it is 
difficult to decide m how large a proportion of cases sexual 
selection has played a part. This is more especially difficult m 
those Orders, such as Orthoptera, Hymenoptera, and Coleop- 
tera, in which the two sexes rarely differ much in colour; for 
we are then left to mere analogy. With the Coleoptera, however, 
as before remarked, it is in the great liamellicorn group, placed 
by some authors at the head of the Order, and in which we 
sometimes see a mutual attachment between the sexes, that 
we find the males of some species possessing weapons for sexual 
strife, others furnished with wonderful horns, many with stndu- 
lating organs, and others ornamented with splendid metallic 
tmts. Hence it seems probable that all these characters have 
been gained through the same means, namely sexual selection. 
With butterflies we have the best evidence, as the males 
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gometimes take pains to display their beaiLfaful colours; and we 
cannot believe that they would act thus, unless the display was 
of use to them, m their courtship. 

When we treat of Birds, we shall see that they present in 
their secondary sexual characters the closest analogy with 
insects. Thus, many male birds are highly pugnacious, and 
some are famished with special weapons for fighting with their 
rivals They possess organs which are used during the breeding- 
season for pr<^ucmg vocal and instrumental music. They are 
frequently ornamented with combs, horns, wattles and plumes 
of the most diversified kinds, and are decorated with beautiful 
colours, all evidently for the sake of display. We shall find 
that, as with insects, both sexes in certain groups are equally 
beautiful, and are equally provided with ornaments which are 
usually confined to the male sex. In other groups both sexes 
are equally plain-coloured and unornamented. Tastly, m some 
few anomalous cases, the females are more beautiful than the 
males. We shall often find, m the same group of birds, every 
gradation from no difference between the sexes, to an extreme 
difference. We shall see that female birds, like female insects, 
often possess more or less plain traces or rudiments of cliaracters 
which properly belong to the males and are of use only to them. 
The analogy, indeed, m all these respects between birds and 
insects IS curiously close. Whatever explanation apphes to the 
one class probably applies to the other ; and this explanation, 
as we shall hereafter attempt to shew in further detail, is sexual 
selection. 


CHAPTEE Xn. 

Seoondaby Sexuaii Chakaoters of Pishes, Amphibians, 

AND EePTHiES. 

Fishes: Courtship and battles of the males — ^Larger size of the fem.iles 
— ^Males, bright colours and ornamental appendages; other strange 
characters — Colours and appendages acquired by the males duiiud the 
bi eedmg-season alone — Fishes with both sexes hrilhantly coli^ured 
— Piotective colours — ^The less conspicuous colours of the female cannot 
be accounted for on the principle of protection — Male fishes building 
neats, and taking chaige of the ova and young Amphibians: Bif- 
leiences m stiucture and colour between the sexes — ^Vocal organs. 
itEPTiiiES Chelomaus — Crocodiles — Snakes, colouis in some cases pro- 
tective — Lizards, battles of — Ornamental appendages — Strange dif- 
ferences m structure between the sexes — Colouis — ^Sexual differences 
almost as great as with birds. 

We have now arrived at the great sub-kingdom of the Yertebrata, 
end wiU commence with the lowest dass., that of Pishes. The 
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males of Fiagxostomons iislitjs (sharks, rays) and of Chimiemi<i 
fishes are provided with claspers which serve to retain the 
female, like the various stmotures posseted by many of the 
lower animals. Besides the claspers, the males of many rays 
have clusters of strong sharp spines on their heads, and several 
rows along the upper outer surface of their pectoral fins.’^ 
These are present in the males of some species, which have 
other jmrts of their bodies smooth. They are only temporarily 
developed during the breeding-season ; and Dr, Gunther suspects 
that they are brought into action as prehensile oigans by the 
doubling inwards and downwards of the two sides of the body 
It IS a remarkable fact that the females and not the males of 
some species, as of Raia clavata^ have their backs studded with 
large hook-formed spinesd 

The males alone of the capelin viUosus, one of 

Salmonidse), are provided mth a ridge of closely-set, brush-iike 
scales, by the aid of which two males, one on each side, hold the 
female, whilst she runs wuth great smftness on the sandy beach, 
and there deposits her spawn.'*^ The widely distinct Monacanthus 
scopas presents a somewhat analogous structure. The male, as 
Dr. Gunther informs mo, has a cluster of stiff, straight spines, 
like those of a comb, on the sides of the tail ; and these in a 
specimen six inches long wnre nearly one and a half inches m 
length ; the female has m the same place a cluster of bristles, 
which may be compared with those of a tooth-brush. In 
another species, iLT. pero^m^ the male has a brush like that 
possessed by the female of the last species, whilst the sides of 
the tail m the female are smooth. In some other species of the 
same genus the tail can be perceived to be a little roughened in 
the male and perfectly smooth in the female; and lastly in 
others, both sexes have smooth sides. 

The males of many fish fight for the possession of the females. 
Thus the male stickleback (^Oasierostetes le^urus') has been de- 
scribed as mad with delight,” when the female comes out of her 
hidmg-place and surveys the nest which he has made for her. 

He darts round her m every direction, then to his accumulated 

materials for the nest, then back again m an mstant ; and as 
“ she does not advance he endeavours to push her with his snout, 

and then tries to pull her by the tail and side-spme to the nest/^ 


» YarrelFs ‘Hist, of Biitish 
Fishes/ voi. n. 1836, pp. 417, 425, 
436, Dr, Giinther informs me that 
the spines m R. clavata are peculiar 
to the female. 

» < The American Naturalist/ April 


1871, p. 119. 

3 See Mr E. Wanngton’'s In- 
tel esting articles in ‘Annals and 
Mag of Nat Hist* Oct. 1852 and 
Nov. 1855. 
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Tlie males are said to be polygamists they are extraordinarily 
bold and pugnacious, whilst '‘the females are quite pacific*"^ 
Their battles are at times desperate; "for these pnny com- 
" batants fasten tight on each other for seyeral seconds, tumbling 
" over and over again, until their strength appears completely 
" exhausted.'^ With the rough-tailed stickleback (G trachurus) 
the males whilst fightmg swim round and round each other, 
biting and endeavouring to pierce each other with their raised 
lateral spines. The same writer adds,^ " the bite of these little 
" funes is very severe. They also use their lateral spines with 
" such fatal effect, that I have seen one during a battle absolutely 
" rip his opponent quite open, so that he sank to the bottom and 
" died,” When a fish is conquered, " his gallant bearmg forsakes 
"him; his gay colours fade away; and he hides his disgrace 
"among Ms peaceable companions, but is for some time the 
" constant object of his conqueror's persecution ” 

The male salmon is as pugnacious as the httle stickleback ; 
and so is the male trout, as I hear from Dr. Gunther. Mr Shaw 
saw a violent contest between two male salmon which lasted 
the whole day ; and lilr. E. Buist, Superintendent of Fisheries, 
informs me that he has often watched from the bridge at Perth 
the males drivmg away their rivals, whilst the females were 
spawning. The males " are constantly fighting and tearmg each 
" other on the spawning-beds, and many so injure each other as 
" to cause the death of numbers, many being seen swimming near 
" the hanks of the river in a state of exhaustion, and apparently 
" m a dying state.”® Mr. Buist informs me, that m June 1868, 
the keeper of the Stormontfield breeding-ponds visited the 
northern Tyne and found about 300 dead salmon, all of which 
with one exception were males ; and he was convinced that they 
had lost their lives by fighting. 

The most curious pomt about the male salmon is that during 
the breeding-season, besides a slight change m colour, " the 
" lower jaw elongates, and a caitilaginons projection turns 
" upwards from the point, which, when the jaws are closea, 
" occupies a deep cavity between the intermaxillary bones of the 
apper jaw,” ^ (Figs, 27 and 28 ) In our salmon tMs change of 
structure lasts only durmg the breedmg-season ; but in the 


* Kf>el Humplireys, * Kiver Gar- 
dens,’ 1857. 

^ Loudon’s ‘ Mag of Kat. History,’ 
vol. in 1830, p 331. 

® ‘The Field,’ June 29th, 1867. 
For Mr. Shaw’s statement, see 
* E^hn burgh Review,’ 1843, Another 


experienced obseiver (Scrope’s ‘ Days 
of Salmon Fishing,’ p. 60) remarks 
that like the stag, the male would, 
if he could, keep all other males 
away, 

^ Yariell, ‘ Histoiy of British 
Fishes,’ vol 11 1836, p. 10. 
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Balmo lycaodon of ^ -W. America the chamrc, as Mr. J. K* Lord® 
lielieves, is permanent, and best marke<l in the older males which 
hawe preTiously ascended the nrers. In these old niah*s the 
Jaw becomes developed auto an immense hook-hke projection a?id 



27. Head of male common salmon (_Sdlmo mlar) during tlie bre€dinf;-BcascH3. 

[Tins drawing, as well as all the others in the present chapter, have been exeented 
by the well-hnown artist, Mr G Ford, from specimens in the British Musenm, TUider 
She kind superintendence of Dr Gtlnther 3 

the teeth grow into regular fangs, often more than half an inch 
in length. With the European salmon, according to Mr Lloyd,® 
the temporary hook-like stmeture serves to strengthen and 

® ^ The Katnralist m 'Vancoxiver’s ® ^ Scandmavian Adventures,* vol 
Island/ vol, 1866, p 54. i. 185 4, pp. 100, 104. 
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protect the jaws, when one male charges another with wonderful 
Yxolence ; but the greatly developed teeth of the male American 
salmon may be compared with the tusks of many male mammals^ 
and they indicate an offensive rather than a protective purpose. 



The salmon is not the only fish in which the teeth differ in 
ttie two sexes , as this is the case with many rays. In the 
thornback (^Baia clavata) the adult male has sharp, pointed 
teeth, directed backwards, whilst those of the female are broad 
and flat, and form a pavement ; so that these teeth differ in the 
two sexes of the same species more than is usual in distinct 
genera of the same family. The teeth of the male become sharp 
only when he is adult : whilst young they are broad and flat 
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like those of the female. As so frequently occurs with secondary 
sexual characters, both sexes of some species of rays (for mstancv 
B. baits), -wheB adult, possess sharp pointed teeth , and here a 
character, proper to and primarily gamed by the male, appears 
to have been transmitted to the offspring of both sexes. The 
teeth are likewise pointed in both sexes of If. martdaia, but only 
when quite adult , the males acquiring them at an earlier ago 
than the females. "VTo shall hereafter meet wuth analc^ous 
cases in certain birds, in which the male acquires the plumage 
common to both sexes when adult, at a somewhat earlier age than 
does the female. With other species of rays the males even when 
old never possess sharp teeth, and consequently the adults of both 
sexes are provided with broad, flat teeth like those of the young, 
and like those of the mature females of the atove-mentioned 
species.^® As the rays are bold, strong and voracious fish, we 
may suspect that the males require their sharp teeth for fighting 
with their rivals ; but as they possess many parts modified and 
adapted for the prehension of the female, it is possible that their 
teeth may be used for this purpose. 

In regard to size, M Carbonnier maintains that tho female of 
almost all fishes is larger than the male ; and Dr. Gunther does 
not know of a single instance in which the male is actually 
larger than the female. With some Cyprmodonts the male is 
not even half as large- As in many kinds of fishes the males 
habitually fight together, it is surprising that they have not 
generally become larger and stronger than the females through 
the effects of sexual selection. Tho males suffer from their 
small size, for according to M. Carbonmer, they are liable to be 
devoured by the females of their own species v hen carnivorous, 
and no doubt by other species. Increased size must be in some 
manner of more importance to tho females, than strength and 
size are to the males for fighting with other males, and this 
perhaps is to allow of the production of a vast number of ova. 

In many species the male alone is ornamented with bright 
colours; or these are much brighter in the male than the 
female. The male, also, is sometimes provided with appendages 
which appear to of no more use to him for the ordinary 
purposes of life, than are the tail feathers to the peacock, I am 
indebted for most of the following facts to the kindness of Dr 
Gunther. There is reason to suspect that many tropical fishes 
differ sexually in colour and structure; and there are some 
striking cases with our British fishes. The male Qallionymuslyra 

See Yarreirs account cf the ceilent figure, and p, 422, 432, 
rays in his ‘ Hist, of British Fishes/ ** As quoted in ^ The Farmer, 
Tol. u. 1836, p. 416, with an ex- 3868| p. 369. 
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lias lieen called tlio gemmeous dmgonet from its brilliant gem- 
like colours ” Wlien fresli cangbt from tbe sea tbe body ]s 
yellow of Taiious shades, striped and spotted with Trad bine on 
the bead ; the dorsal bus are pale brown with dark longitudinal 
bands; the yentral, candal, and anal fins being blnish-blaek 
!rhe female, or sordid dragonet, was considered by Lmnsens, and 
by many subsequent naturalists, as a distinct species ; it is of a 
dingy reddish-brown, with the dorsal fin brown and the other 




Fig 29 CallionyniuB lyra Upper figure, male ; lo'?\'er figure, female, 
ri B The lower figure is more reducea than the upper. 

fins wliite. The sexes differ also in the proportional size of the 
head and month, and m the position of the eyes f but the 
most striking difference is the extraordinary elongation in the 
male (fig. 29) of the doisal fin, Mr. W. SaTille Kent remarks 
that this " singular appendage appears from my observations 
of the species in confinement, to be subservient to the same 
" end as the wattles, crests, and other abnormal adjuncts of 
the male in gallinaceous birds, for the purpose of fascinating 

3^2 I hare drawn up this description fiomTaireirs ‘British Fishes/roh i 
1836 , pp. 261 ?Ed 266 . 
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tlieir mates/ The yoiiii" males resemble the adult fema.^s 
in structure and colour. Throughout the genus Callioiijnnis/^ 
the male is generally much more brightly spotted than the 
female, and in seyeral species, not only the dorsal, but the anal 
fin IS much elongated in the males. 

The male of the Coitus scoyj^ius^oT sea-scorpion, is slenderer 
and smaller than the female. There is also a great difference 
in colour between them. It is difficult, as Tir. Lloyd remarks, 
for any one, \v iio has not seen this fitoh during the spawning- 
season, when its hues arc brightest, to conceive the admixture 
of brilliant colours with winch it, m other res|Hiets so ill- 
favoured, is at that time adorned.” Both sexes of the Lahrus 
mu tits, although very different m colour, are beautiful; the 
male being orange with bright blue stripes, and the female 
bright red with some black sjiots on the back. 




Fig 30 -Xiph tplioius Ilelltrii Upp'T figure, mak , ifA\i r flguie, female 


In the very distinct family of the C\ prinodontidse— inhabitants 
of the fresh waters of foreign lands — the sexes sometimes differ 
much in various characters. In the male of the Mollimesm 
fefe7i€7isis^^ the dorsal fin is greatly developed and is marked 


^Natnie/ July 1873, p 264. 

^ Catalogue of Acauth Fishes 
in the British Museum/ by Dr. 
^jrunther, 1861, pp 138-151 

‘ Game Birds of Sweden,’ &c., 
tser, p. 406. 


With respect to this and the 
following sfiecies I am indebted to 
Dr Gunther for information * see 
aho hib papei on the ■‘Fishes of 
Cential Ameiica/ m ^Transact* 
Zoolog. Soc ’ "vol. vi 1868, p. 485. 
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with a row of lai^o^ round, ocellated, bright-coloured spots; 
whilst the same fin in the female is smaller, of a different shape, 
and marked only with n regularly curved brown spots. In the 
male the basal margin of the anal fin is also a little produced 
and dark coloured. In the male of an allied form, the X?p7io 
pliorits Helltrti (fig. 30), the interior margin of the caudal fin la 
developed into a long filament, which, as I hear trom Dr Gunther, 
is stalled mth bright colours This tdament does not contain 
any muscles, and apparently cannot be of any direct use to the 
fish. As in the case of the Callionymus, the males whilst young 
■^asemble the adult females in colour and structure Sexual 
differences such as these may be strictly compared with those 
which are so frequent with gallinaceous buds 

Inasiluroid fish, inhabiting the fresh waters of South America, 
the Plecostomus harbatus (fig 31), the male has its mouth and 
iiiter-operculum fringed with a heard of stiff hairs, of which the 
fen\alc shows hardly a trace. These hairs are of the nature of 
scales. In another species of the same genus, soft flexible ten- 
tacles project from the front part of the head of the male, which 
are absent in the female These tentacles are prolongations of 
the true skin, and therefore are not homologous with the stiff 
hairs of the former species ; but it can hardly be doubted that 
both serve the same purpose What this purpose may be, it is 
difficult to conjecture ornament does not here seem probable, 
but we can hardly suppose that stiff hairs and flexible filaments 
can be useful in any ordinary way to the males alone. In that 
strange monster, the Qhimmra monstrosa^ the male has a hook- 
sliaped bone on the top of the head, directed forwards, with its 
end rounded and covered with sharp spines , in the female this 
“ crown is altogether absent/' but what its use may be to the 
male is utterly unknown 

The structures as yet referred to are permanent in the male 
after he has amved at maturity , but with some Blenmes, and in 
another allied genus,^'^ a crest is developed on the head of the 
male only during the breeding-season, and the body at the same 
time b^omes more brightly-coloured There can be little doubt 
that this crest serves as a temporary sexual oxnamont, for the 
female does not exhibit a trace of it. In other species of the 
same genus both sexes possess a crest, and in at least one spmes 

Dr. Otinther makes this le- Watei/ July 1868, p 377, with a 
mark; ‘Catalogue of Fishes m the hguie. Many othei cases could he 
Bimsh Mu:>eum/ vol. m. 1861, p added of structuies peculiar to the 

male, of which the u&es are not 
See Dr Gduther on this genus, known. 
m‘Pioc yoolog Soc ' 1868, p 232. Dr. Giinther, ‘Catalogue of 

F Buckland, in ‘ Land and Fishes/ vol, in. pp. 221 and 240. 




I?%. 31 , I’lecostomtis “batljattiB, XJpperlIgnre, head of male; tower 
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neithor mis: is thus provided. In many of the Cliromidse, for 
instance in Geophagus and especially m Cichia, the males^ as 1 
hear from Professor Agassiz/^ have a conspicnoxis protuberance 
on the forehead, which is wholly wanting in the females and in 
the young males Professor Agassiz adds, I have often 
observed these fishes at the time of spawning when the pro- 
tuberance is largest, and at other seasons when it is totally 
wanting, and the two sexes shew no difference whatever in the 
outline of the profile of the head. I never could ascertain that 
it subserves any special function, and the Indians on the 
Amazon know nothing about its use ” These protuberances 
resemble, in their periodical appearance, the fleshy caruncles on 
the heads of certam birds ; but whether they serve as ornaments 
must remain at present doubtful. 

I hear from Professor Agassiz and Pr. Gunther, that the males 
of those fishes, which differ peimanently in colour from the 
females, often become more brilliant duiing the breeding-season. 
This IS likewise the case with a multitude of fishes, the sexes of 
which are identical in colour at all other seasons of the year 
The tench, roach, and perch may be given as instances. The 
male salmon at this season is '^marked on the cheeks witli 
orange-coloured stripes, which give it the appearance of a 
Tabrus, and the body partakes of a golden orange tmgo. The 
females are dark in colour, and are commonly called black- 
fish.” ^ An analogous and even greater change takes place 
with the JSulmo ey'iox or bull trout; the males of the char 
(6*. tmihlci) are likewise at tLis season rather brighter in colour 
than the females.^^ The colours of the pike {Esox retioulatus) of 
the United States, especially of the male, become, during the 
breeding-season, exceedingly intense, brilliant, and iridescent.^^ 
Another striking instance out of many is afforded by the male 
stickleback (Gasterosteus which is described by Mr. 

Warington,^^ as being then beautiful beyond description.” 
The back and eyes of the female aie simply brown, and the belly 
white. The eyes of the male, on the other hand, are " of the 
most splendid gieen, having a metallic lustre lake the green 
feathers of some hummmg-birds. The throat and belly are 
of a bright crimson, the back of an ashy-green, and the whole 
fish appears as though it were somewhat translucent and 

Mag. of Nat. HiLtory,* vol vi. 1841, 
p. 440. 

‘The American Agiicultiiris^t, 

1868, p 100- 

‘ Annals and Mag. of Nat. Hist. 
Oct 1852. 


bee also ‘A Journey m 
by Prof, and Mrs. Agassiz. 1868, p. 
220 . 

Tarreli, ‘ British. Fishes,’ vol. 
li. 1836, pp 10, 12, 35. 
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** glowed with an internal incandescence/^ After the breeding- 
season these colours all change, the thimt and belly become of a 
paler red, the back more green, and the glowing tints subside. 
With respect to the courtship of fishes, other cases haTe been 
observed since the first edition of this book appcare 1, brides that 
already given of the stickleback. ;^Ir. W. S. Kent says that the 
male of the Lahrus mixfus^ which, as we have seen, differs in 
colour from the female, makes a deep hollow in the sand of the 
tank, and then endeavours in the most persuasive manner to in- 
dnce a female of the same species to share it with him, swim 
" ming backwards and forwards between her and the completed 
nest, and plainly exhibiting the greatest anxiety for her to follow.** 
The males of Cantharvs^ lineatus become, dnnng the br^ding- 
season, of deep leaden-black; they then retire from the shoal, and 
excavate a hollow as a nest. ‘'Each male now moimts vigilant 
guard over his resiiective hollow, and vigoronsly attacks and 
" drives away any other fish of the same sex. Towards his com- 
" panions of the opposite sex hds conduct is far different; many of 
the latter are now distended with spawn, and these he endeavours 
" by all the means in his power to lure smgly to Ms prepared 
" hollow, and there to deposit the myriad ova with wMch they are 
" laden, which he then protects and gnards with the greatest care.®® 
A more stnkmg case of conrtship, as well as of display, by the 
males of a Chinese Macropns has b^n given by M. Carl^nnier, 
who carefully observed these fishes under confinement.^ The 
males are most beautifully coloured, more so than the femmes. 
During the breeding-season they contend for tho possession of 
the females; and, an the act of conrtship, expand their fins, 
which are spotted and ornamented with brightly coloured arays, 
m the same manner, according to M. Carbonnier, as the peacock. 
They then also bound about the females with much vivacity, and 
appear by " Tetalage de leurs vives conlenrs chercher a attirer 
Tattention des femelles, lesqnelles ne paraissaient indifforentes 
" a ce manage, elles nageaient avec une molle lentenr vers les 
" m^les et semblaient se complaire dans leur voisinage.” After 
the male has won his bride, ho makes a httle disc of froth by 
blowing air and mucus out of Ms month. He then collects the 
fertilised ova, clropjied by the female, in Ms month ; and this 
caused M. Carbonnier much alarm, as he thought that they were 
going to be devoured. But the male soon deposits them in the 
disc of froth, afterwards guarding them, repairing the froth, and 
taking care of the young when hatched I mention these par- 
ticulars becanse, as we shall presently see, there are fishas, the 

^ * Jiatiire,* lifay, 18T3, p. 3a. ‘Ball de la Soc. dAcclimat 

Paris, Jxjly 1869, aad Jan. 1870, 
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males of 'wMcli hatcli their eggs in their months ; and those *who 
do not believe in the principle of gradual evolution might ask how 
could such a habit have originated ; but the difficulty is much 
diminished when we know that there are fishes which thus 
collfect and carry the eggs; for if delayed by any cause in 
depositing them, the habit of hatching them in their mouths 
might have been acquired. 

To return to our more immediate subject. The case stands 
thus : female fishes, as far as I can learn, never wxlliugly spawn 
except in the presence of the males ; and the males never fertilise 
the ova except in the presence of the females The males fight 
for the possession of the females In many species, the males 
whilst young resemble the females m colour , but when adult 
become much more brilliant, and retam their colours throughout 
life. In other species the males become brighter than the females 
and otherwise more highly ornamented, only durmg the season 
of love. The males sedulously court the females, and in one 
case, as we have seen, take pains in displaying their beauty 
before them. Can it be believed that they would thus act to no 
purpose during their courtship ? And this would be the case, 
unless the females exert some choice and select those males 
which please or excite them most. If the female exerts such 
choice, all the above facts on the ornamentation of the males 
become at once mtelligible by the aid of sexual selection. 

We have next to enquire whether this view of the bright 
colours of certam male fishes having been acquired through 
sexual selection can, through the law of the equal transmission of 
characters to both sexes, be extended to those groups m which the 
males and females are brilliant in the same, or nearly the same 
degree and maimer In such a genus as Labrus, which includes 
some of the most splendid fishes m the world — for mstance, the 
Peacock Labrus (X. pave), described,^® with pardonable exaggera- 
tion, as formed of pohshed scales of geld, encrusting lapis-lazuli, 
rubies, sapphires, emeralds, and amethysts — we may, with much 
probability, accept this behef ; for we have seen that the sexes in 
at least one species of the genus differ greatly in colour. With 
some fishes, as with many of the lowest animals, splendid colours 
may be the direct result of the nature of their tissues and of the 
surroundmg conditions, without the aid of selection of any kind. 
The gold-fish auratus), judging from the analogy of 

the golden variety of the common carp, is perhaps a case in pomt, 
as it may owe its splendid colours to a single abrupt -variation, 
due to the conditions to which this fish has been subjected under 

** Bory de Sami Yincent, in ^ Diet, Class, d'Hist. Nat.' tom. 13:. If ^6 
p 151. 
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It is, howeTer, more piotmblo that these colours 
liaYe been intensified through artificial election, as this species 
has been carefully bred in China from a remote period.®® Tinder 
natural conditions it does not seem proliabi© that beings so 
Highly organised as fishes, and which live under such complex 
relations, should become bnlhantly coloured without Buffering 
Home evil or receivmg some benefit from so great a change, and 
consequently without the intervenfoon of natural selection. 

Wliat, then, are we to conclude m regard to the many fish^, 
both sexes of which are splendidly coloured ? Mr. Wallace®® 
believes that the species which frequent reefs, where corals and 
other brightly-coloured organisms abound, are brightly coioured 
m order to escape detection by their enemies ; but according to 
my recollection they were thus rendered highly conspicuous. 
In the fr^h-waters of the tropics there are no brilliantly- 
coioured corals or other orgamsms for the fishes to resemble; 
yet many species in the Amazons are beautifully coloured, and 
many of the carnivorous Cypnmdse in India are ornamented 
with bright longitudinal Imes of various tmts/^®^ Mr. McClel- 
land, m describing those fishes, goes so far as to suppose that 
“ the peculiar bnlhancy of their colours ” serves as a better 
mark for kmg-fishers, terns, and other birds which are 
destmed to keep the number of these fishes in check;” but at 
the present day few naturalists will admit that any animal has 
been made conspicuous as an aid to its own destruction. It is 
possible that certam fishes may have been rendered conspicuous 
m order to warn birds and beasts of prey that they were 
unpalatable, as explained when treating of caterpillars; but it 
is not, I believe, known that any fish, at least any fresh-water 
fish, is rejected from being distasteful to fish-devouring animalsc 
On the whole, the most probable view in regard to the fishes, of 
which both sexes are brilliantly coloured, is that their colours 
were acquired by the males as a sexual ornament, and were 
traoisferred equally, or nearly so, to the other sex. 


^ Owing to some remarks on this 
snhject, made in my woik *On the 
Variation of Animals under Domesti- 
cation,^ Mr W F Mayers (‘ Chinese 
i^^'otes and Queues/ Aug 1868, p. 
:? 23) has searched the ancient 
Chinese encyclopedias. He finds 
that gold-fish were first reaied in 
confinement during the Sung Dy- 
nasty, which commenced A D 960. 
In the year 1129 these fishes 
abounded. In another place it is 
said that since the year Jfi4r8 ther^ 


has been “ produced at Hangchow a 
« rariety called the fire-fish, from its 
intensely red colour. It is um- 
versally admired, and there is not 
a household where it is not cub 
“ tivated, tn rivalry as to its co/our, 
and as a source of piofit 
so * Westminster Review/ July 
1867, p 7. 

‘ Ind-an Cypnmdse/ by Mr. 
McClelland, * Asiatic Researc%€ss, 
vol. XIX. part lit 1839, p. 230. 
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We liare novr to consider whether, when the male ditfers m a 
marked maimer from the female in colour or in other orna- 
ments, he alone has been modified, the Taiiations being inherited 
by his male offspring alone; or whether the female has been 
specially modified and rendered inconspicuous for the sake of 
protection, such modifications being inherited only by the 
females. It is impossible to doubt that colour has been gained 
by many fishes as a protection: no one can examine the speckled 
upper surface of a flounder, and oTerlook its resemblance to the 
sandy bed of the sea on which it Htcs. Certain fishes, moreover, 
can through the action of the nervous system, change their 
colours in adaptation to surrounding objects, and that within a 
short time.®^ One of the most striking instances ever recorded 
of an animal being protected by its colour (as far as it can bo 
judged of in preserved specimens), as well as by its form, is that 
given by Dr. Gunther^ of a pipe-fish, which, with its reddish 
streaming filaments, is hardly distinguishable from the sea-weed 
to which it clings with its prehensile tail. But the question now 
under consideration is whether the females alone have been 
modified for this object. We can see that one sex will not be 
modified throngh natural selection for the sake of protection 
more than the other, supposing both to vary, unless one sex is 
exposed for a longer period to danger, or has less power of 
escaping from such danger than the other; and it does not 
appear that with fishes the sexes differ in these respects. As 
far as there is any difference, the males, from being generally 
smaller and from wandering more about, are exposed to greater 
danger than the females; and yet, when the sexes differ, the 
males are almost always the more conspicuously coloured. 
The ova are fertilised immediately after being deposited ; and 
when this process lasts for several days, as in the case of 
the salmon,^ the female, during the whole time, is attended by 
the male. After the ova are fertilised they are, in most cases, 
left unprotected by both parents, so that the males and females, 
as far as oviposition is concerned, are equally exposed to danger, 
and both are equally important for the production of fertile ova ; 
consequently the more or less brightly-coloured individuals ol 
either sex would be equally hable to be destroyed or preserved, 
and both would have an equal influence on the colours of their 
offspring. 

Certain fishes, belonging to several families, make nests, and 
some of them take care of their young when hatched. Both 


G. Ponchet, L’lnstitut Nov. 1, 
lO^I, p 134. 
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sexes of tlie bright coloured Crentlahrus mama imd work 

together in building their nests with ses-weed, shells, 

But the males of certain fishes do all the work, and afterwards 
take exclusive charge of the young. This is the ease with the dull- 
coloured gobies,*® m which the sexes are not known to differ in 
colour, and likewise with the sticklebacks (Gasterosteus), in which 
the males become brilliantly coloured during the spawning season. 
The male of the smooth-tailed stickleback Iciurui) performs 
the duties of a nurse with exemplary care and vigilance during 
a long time, and is continually employed in gently leading back 
the young to the nest, when they stray too far. He courageously 
drives away all enemies, including the females of his own species 
It would indeed be no small rehef to tl^ male, if the female, after 
depositing her eggs, were immediately devoured by some enemy, 
for he IS forced incessantly to drive her from the nest 

The males of certain other fishes inhabiting South America 
and Ceylon, belonging to two distinct Orders, have the extra- 
ordinary habit of hatching within their mouths or branchial 
cavities, the eggs laid by the females.** I am informed by 
Professor Agassiz that the males of the Amazonian species 
which follow this habit, not only are generally brighter than 
" the females, but the difference is greater at the spawning-season 
than at any other time ” The species of Geophagus act m the 
same manner ; and in tliis genus, a conspicuous protuberance 
becomes developed on the forehead of the males during the 
breeding-season. With the various sx>ecies of Ghromids, as 
Professor Agassiz likewise informs me, sexual differences in 
colour may be observed, '' whether they lay their eggs in the 
water among aquatic plants, or deposit them in holes, leaving 
them to come out without further care, or build shallow nests 
in the river mud, over which they sit, as our Pomotis does. 
It ought also to be observed that these sitters are among the 
brightest species in their respective families ; for instance, 
«« Hygrogonus is bright green, with large black oeelh, encircled 
with the most brilliant red.” Whether with all the species of 
Chromids it is the male alone which sits on the eggs is not 
known. It is, however, mamfest that the fact of the eggs being 

According to the observations nals and Mag, of Nat. Hist/ hTovera- 
of M. Gerfoe; see Gunthei’s ^ Record ber 1855 

of Zoolog. Literature/ 1865, p. ^ Prof. Wyman, in ^ Proc Boston 
194. Soc. of Nat. Hist,'' Sept, 15, 1857. 

Cuvier, * R^gne Animal/ voi Also Prof. Turner, in ‘Journal of 
. 4 . 1829, p. 242. Anatomy and Phys/ Nov. 1, 1866, 

See Mr. Warington^b most p 78 0r Gunther has hkewra«« 
interesting description of the habits described other cases- 
of the ieturus, in ‘An- 
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protected or HBprotected by tbe parents, has bad little or no 
influence on tbe diflerences in colour between the sexes. It is 
further manifest, m all tbe cases in which the males take 
exclusive charge of the nests and yonng, that the destrnction 
of the biighter-colonred males would be far more mfl^uential on 
the character of ihe race, than the destrnction of the brighter- 
coloured females ; for the death of the iDiale during the period of 
mcubation or nursing would entail the death of the young, so 
that they could not inherit his peculiarities ; yet, in many ot 
these very cases the males are more conspicuously coloured than 
the females. 

In most of the Lophobranchii (^ipe-fish. Hippocampi, &c.) 
the males have either niarsupial sacks or hemispherical de- 
pressions on the abdomen, in which the ova laid by the female 
are hatched. The males also shew great attachment to their 
young.^ The sexes do not commonly differ much in colour, 
hut Dr. Gunther believes that the male Hippocampi are rather 
brighter than the females. The genus Solenostoma, however, 
offers a curious exceptional case/® for the female is much more 
vividly-coloured and spotted than the male, and she alone has a 
marsupial sack and hatches the eggs; so that the female of 
Solenostoma differs from all the other Lophobranchii in this 
latter respect, and from almost all other fishes, in being more 
brightly-coloured than the male It is improbable that this 
remarkable double inversion of character m the female should 
be an accidental comcidence. As the males of several fishes, 
which take exclusive charge of the eggs and young, are more 
brightly coloured than the females, and as here the female Sole- 
nostoma takes the same charge and is brighter than the male, it 
might be argued that the conspicuous colours of that sex which 
IS the more important of the two for the welfare of the offspring, 
must be in some manner protective. But from the large number 
of fishes, of which the males are either permanently or period- 
ically brighter than the females, but whose life is not at all 
more important for the welfare of the species than that of the 
female, this view can hardly be maintamed. When we treat 
of birds we shall meet with analogous cases, where there has 
been a complete inversion of the usual attributes of the two 
sexes, and we shall then give what appears to be the probable 
explanation, namely, that the males have selected the more 
attractive females, instead of the latter having selected, in 

3® Tarrell, ^ Hist, of Biitish Fishes of Zanzibar,’ by Col. Playfair, 
Fishes/ vol. 11 1836, pp 329, 338. 1866, p 137, has re-exainined thw 

Dr. Giinther, since publishing specimens and has given me the? 
m account of this species in ‘The above infoimatiout 
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cccordbBce with the usual rule throughout the animal Mngdom, 
the more attractiTe males. 

On the whole we may conclude, that with most fshes, in 
which the sexes differ in colour or m other ornamental charac- 
ters, the males originally yaned, with their yariations trans- 
mitted to the same sex, and accumulated through sexual 
selection by attracting or excitmg the females. In many casc^, 
however, such characters have been transferred, either partially 
or completely, to the females. In other cases, again, both sexes 
have been coloured alike for the sake of protection; but m 
no instance does it appear that the female alone has had her 
colours or other characters specially modified for this latter 
purpose. 

The last point which need be noticed is that fishes are known 
to make various noises, some of which are described as being 
musical. Dr. Dufosse, who has especially attended to this 
subject, says that the sounds are voluntarily produced in several 
ways by different fishes : by the friction of the pharyngeal bones 
— ^by the vibration of certain muscles attached to the swim- 
bladder, which serves as a resounding board — and by the vibra- 
tion of the intrinsic muscles of the swim-bladder. By this latter 
means the Trigla produces pure and long-drawn sounds which 
range over nearly an octave. But the most interesting case for 
us is that of two species of Ophidium, in which the males alone 
are provided with a sound-producing apparatus, consisting of 
small movable bones, with proper muscles, in connection witli 
the swim-bladder The drumming of the TJmbrinas in the 
European seas is said to be audible firom a depth of twenty 
fathoms ; and the fishermen of Eochello assert that the males 

alone make the noise during the spawning-time ; and that it 

IS possible by imitating it, to take them without From 

this statement, and more especially from the case of Ophidium, 
it is almost certain that m this, the lowest class of the Verte- 
brata, as with so many insects and spiders, sound-producing 
instruments have, at least in some cases, been developed through 
sexual selection, as a means for bringing the sexes together. 


^ Comptes Rendus.’ Tom xlvi. 
1858, p 35S. Tom ylvii 1858, p. 
916 Tom hv. 1862, p. 393 The 
ncxs*. 4 uade by the Umbiiiias(^cwma 
aquila)^ IS said by some authors to 
be more like that of a flute or organ, 
than drammmg: Br# Zouteveen, m 


the Dutch transiation of this work 
(vol 11 , p 36), gives some further 
particulars on the sounds made by 
fishes 

The Rev, €. Kingsley, in 
‘'iTature/ May 1870, p. 40* 
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Urodela , — -will begin witb tlie tailed ampliibians. The sexes 
of salamanders or newts often differ much both in colour and 
structure In some species prehensile claws are developed on 
the fore-legs of the males dnrmg the breeding-season . and at 
this season m the male Triton palmi2>es the limd-feet are pro- 
vided with a swimming-web, which is almost completely 
absorbed during the winter; so that their feet then resemble 



Fii' 32 'Inton ciistafus (half natimil si/r*, from 1) US ‘ Bi itj^h JU'ptiles *') 

Upper figure, male during the breeding-season , lower tiguic, lemale. 

those of the female.*^® This structure no doubt aids the male 
in his eager search and pursuit of the female Whilst courting 
her he rapidly vibrates the end of his tail. With our common 
newts (^Triton ptmetatus and cristatKs) a deep, much indented 
crest is developed along the back and tail of the male during the 
breeding-season, which disappears during the winter. Mr. St. 
George IMivart mforms me that it is not famished with muscles, 
and therefore cannot be used for locomotion. As during the 
season of courtship it becomes edged with bright colours, there 
can hardly be a doubt that it is a masculine ornament. In 
many species the body presents strongly contrasted, though 
lurid tints, and these become more vivid during tbe breeding- 
season. The male, for instance;, of our common little newt 
(Trtton punctatus^ is ‘^"brownish-grey above, passing into yellow 

Boll, ^ History of Bjitish Keptike/ 2nd edit. 1849, pp. 156-159. 
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** beBPathy 'wiiicli in tlie spring becomes a rich brigLt orange, 
** marked everywhere with roxmd dark toputs,’^ Ihe edge of tli© 
crest also is then tipped with bright red or violet The female 
IS usually of a yeUowish-brown colour with scattered brown 
dots, and the lower surface is often quite The young 

are obscurely tinted. The ova are fertilised during the act of 
deposition, and are not subsequently tended by either parent. 
We may therefore conclude that the males have acquired their 
strongly-marked colours and ornamental appendages through 
sexual selection ; these bemg transmitted either to the male 
offepring alono, or to both sexes. 

A^iura or Bairachia, — With many frogs and toads the colours 
evidently serve as a protection, such as the bright green tints 
of tree-frogs and the obscure mottled shades of many terr^trial 
species. The most conspicuously-coloured toad which I ever 
saw, the Bhrynis&us nigricans, had the whole upper surface of 
the body as black as ink, with the soles of the feet and parts of 
the abdomen spotted with tlio brightest vermilion. It crawled 
about the bare sandy or open grassy plains of La Plata under a 
scorching sun, and could not fail to catch the eye of every pass- 
ing creature. These colours aro probably beneficial by making 
this animal known to all birds of prey as a nauseous mouthful. 
In Nicaragua there is a httle frog dressed in a bright livery 
of led and blue which does not conceal itself hke most other 
species, but hox'^s about during the daytime, and Mr. Beit says 
that as soon as he saw its hapjiy sense of security, he felt sure 
that it was uneatable After several trials he succeeded in 
tempting a young duck to snatch up a young one, but it was 
instantly rejected , and the duck went about jei'king its head, 
as if trying to ttoow off some unpleasant taste/' 

With respect to sexual differences of colour. Dr, Gunther 
does not know of any strikmg mstance either with frogs or 
toads ; yet he can often distinguish the male from the female, by 
the tints of the former bemg a httle more intense. Nor does 
he know of any strikmg difference in external structure between 
the sexes, excepting the prominences which become developed 
during the breeding-season on the front-legs of the male, by 
which he is enabled to hold the female.'^'^ It is surprising that 

** Bell, ^History of British Rep- siiimrnensts (Ehr. Anderson, ^Proc, 
tiles/ !2ad edit. 1849, pp. 146, 151 Zoolos: Soc / 1871, p. 204) has two 
* Zoology of the Voyage of the plate-like callosities on the thorax 
Beagle/" 1843. Bell, ibid, p 49 and cei tain rugosities on the tingera, 

*® * The Haturalist m Nicaragua,' w hich perhaps snbserre the same 
lt.74, p 321. as the above-men roaed prommence* 

Tne male alone of the Bufo 
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these animals have not acquired more strongly-maiked sexual 
characters; for though cold-blooded their passions are strong 
Dr. Gunther intorms me that he has several times found an 
Tunfortunate female toad dead and smothered from having been 
so closely embraced by three or four males. Frogs have been 
observed by Professor Hofenan in Giessen fighting all day long 
during the breeding-season, and with so much violence^ that one 
had its body ripped open. 

Flogs and toads offer one interesting sexual difference, namely, 
in the musical powers possessed by the males; but to speak 
of music, when appbed to the discordant and overwhelming 
sounds emitted by male bull-frogs and some other species, seems, 
according to our taste, a singularly inappropriate expression. 
Nevertheless, certain frogs smg in a decidedly pleasing manner 
Near Bio Janeiro I used often to sit in the evening to Ksten to a 
number of little Hylae, perched on blades of grass close to the 
water, which sent forth sweet chiijung notes in harmony The 
various sounds are emitted chiefly by the males during the 
breeding-season, as in the case of the croaking of our common 
frog.*^ In accordance with this fact the vocal organs of the 
males are moie highly-developed than those of the females. In 
some genera the males alone are provided with sacs which open 
into the larynx For instance, in the edible frog C^ana esculenta) 
** the sacs are peculiar tc the males, and become, when filled 
with air in the act of croakmg, large globular bladders, stand- 
'' mg out one on each side of the head, near the corners of the 
mouth ” The croak of the male is thus rendered exceedingly 
powerful , whilst that of the female is only a slight groaning 
noise ^ In the several genera of the family the vocal organs 
differ considerably m structure, and their development in all 
cases may be attributed to sexual selection. 


Tortoises and turtles do not offer well-marked 
sexual differences. In some species, the tail of the male is 
longer than that of the female. In some, the plastron or lower 
surface of the shell of the male is slightly concave m relation to 
the back ot the female* The male of the mud-turtle of the 
United States {Ghr^semys *picta) has claws on its front-feet 
twice as long as those ot the female , and these are used when 

** Bell, ‘History of British J. Bishop, in ‘Todd’s Cyclop. 

Ecptiles/ 1849, p 93* of Anat. and Phvs ' vol nr. p. 1503 

*0 Boll, ibid. p. 112-114. 
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tho sexes uhikj/^ 'With the huge tortom of the Oalap^r^ 
Islands (Testudo mjyia) tho malt^ are jsaid to grow to a larger 
size than the females: during the pairmg-E^Bon, and at no 
other time, the male utters a hoorho bellowing noihe, which m>n 
be heard at the distance of more than a hundred jarda ; the 
female, on the other hand, never uses her Toice,^ 

With the Ttstudo rUf/uus of India, it is said ** that tho combats 
of tho males may be heard at some distance, from the noise 
they produce in buttmg against each other/* ^ 

Crocodi/m . — The sexes apparently do not diHer in colour; nor 
do I know that the males fight together, though this is pro- 
bable, for some kinds make a prodigious display before the 
fi^malos, Bartram®^ dtjscribes tho male alligator as striving 
to wm the female by splabhing and loanug m the midst 
of a lagoon, swollen to an extent ready to burst, with Its 
head and tad lifted up, he spins or twirls round on the 
surface of the water, like an Indian chief rehearsing kis feats 
of w ar/* During the season of love, a musky odour is emitted 
by the submaxillary glands of the crocodile, and pervades their 
haunts/* 

ophidm — Br Gunther informs me that the males are always 
smaller than the females, and generally have longer and Blenderer 
tads , but he know*s of no other difiference m external structure. 
In regard to colour, he can almost always distinguish the male 
from the female by his more strongly-pronounced tints ; thus 
the black zigzag band on the back of the male English viper is 
more distinctly defined than m the female The difierence jb 
much plainer m the rattle-snakes of N. America, the male of 
wduch, as the keeper m the 2k>oIogical Gardens shewed me, can at 
once be distmgmshed from the female by having more lurid 
yellow about its whole body In S Africa the 
mpensis presents an analogous difference, for the female ^^is 
never so fully variegated with yellow on the sides as the 
male ” The male of the Indian IHpms epnodi/n^ on the 
other hand, is blackish-brown, with the belly partly black, 
whilst the female is reddish or yellowish-olive, with the belly 
either uniform yellowish or marbled with black. In the Tragop^ 
diBpar of the same country, the male is bright green, and the 

Mr C. J. Maynard, * The Britii»h India/ 1864, p. 7. 

Amsr^can Katuxah&t/ "Bee, 1869, p. ^Travels through Carolina, 

S55. &c,1791, p 128, 

See my * Journal of Eesearches Owen, * Anatomy of Verte- 

dnrmg the Voyage of the Beagle/’ ’ brates,’ vol. i 1866, p, 615. 

IS45, p. 384, ** Sir Andrew Smith, * Zoolog of 

*» Dr Ctintherj ^Keptiles of S. Africa: Eepaha,’ 1849, pi. JU 
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female bronze-coloured No doubt the colours of some snakes 
E’je protective, as shewn by the green tints of tree-snakes, and 
the various mottled shades of the species which live in sandy 
places ; but it is doubtful wrhether the colours of many kinds, 
for instance of the common Unghsh snake and viper, serve to 
conceal them; and this is still more doubtful with the many 
foreign species which are coloured with extreme elegance. The 
colours of certam species are very different m the adult and 
young states 

During the breeding-season the anal scent-glands of snakes are 
in active function and so it is with the same glands m lizards, 
and as we have seen with the submaxillary glands of crocodiles. 
As the males of most animals search for the females, these 
odoriferous glands probably serve to excite or charm the fencale, 
rather than to guide her to the spot where the male may be 
found. Male snakes, though appearmg so sluggish, are amorous , 
for many have been observed crowding rcund the same female, 
and even round her dead body. They are not known to 
figlit together from rivalry. Their intellectual powers are 
liigher than might have been anticipated. In the Zoological 
Gardens they soon learn not to strike at the iron bar with which 
their cages are cleaned ; and Dr Keen of Philadelphia mforms 
me that some snakes which he kept, learned after four or live 
times to avoid a noose, with which they were at first easily 
caught. An excellent observer m Ceylon, Mr. E. Dayard, saw 
a cobra thrust its head through a narrow hole and swallow a 
toad. With this encumbrance he could not withdraw him- 
self; finding this, he reluctantly disgorged the precious mor- 
sel, which began to move off ; this was too much for snake 
" philosophy to bear, and the toad was agam seized, and again 
was the snake, after violent efforts to escape, compelled to part 
with its prey. This time, however, a lesson had been learnt, 
and the toad was seized by one leg, withdrawn, and then 
swallowed in triumph.'^ 

The keeper in the Zoological Gardens is positive that certain 
snakes, for instance Crotalus and Python, distinguish him from 
all other persons. Cobras kept together in the same cag-' 
apparently feel some attachment towards each other 

Dr A. Gunther, ‘Reptiles of biates,* vol i. 1866, p. 615. 

Biitish Indici/ Ray Soc. 1864, pp. ‘ Rambles xn Ceylon,* m ‘ Annais 

804, 308. and Mag of Nat. Hist.* 2nd seiieaj. 

** Dr. Stohezka, ‘ Journal of toI ix. 1852, p 333. 

Asiatic Soc ox Bengal,* vol, xxxix Dr Gtinthei, ^Reptiles of 

1870, pp. 205, 211. Biitibh India/ 1864, p 340. 

Dvs'en, ‘Anat^^my of Yeite-* 
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It does not, howcYer, follow lK2caiise snakes liave soma 
reasoning power, strong passions and mtitiml affection, tliat thej 
should likewise bo endowed with suillcieiit to admire 

brilliant colours in their partners, so as to lead to the adorn- 
ment of the species through sexual selection. Nevertheless, it is 
difficult to account in any other manner ior the extreme l^cauty 
of certain sj>ecies ; for instance, of the coral-snakes of S. America, 
which are of a rich red wath black and yellow transverse banda 
I well remember how much surprise I felt at the beauty of the 
first coral-snake which I saw gliding across a path in Brazil. 
Snakes coloured in this peculiar manner, as Mr. "Wallace states 
on the autnorxty of Dr. Gunther/'^ are found nowdicre else 
in the world except in S. America, and here no less tlitiri four 
genera occur. One of these, Elaps, is venomous , a second and 
widely-distinct genus is doubtfully venomous, and the two 
others are quite harmless. The &jx?cies belonging to these 
distinct genera iuhal at the same districts, and arc so like each 
other, that no one ^‘but a natnrahst would distingtuBli the 

harmless from the poisonous kinds.” Hence, as ISIx. 'Wallace 
believes, the innocuous kinds have probably acquired their 
colours as a protection, on the principle of imitation ; for they 
would naturally be thought dangerous by their enemies. The 
cause, however, of the bright colours of the venomous Hlaps 
remains to be explained, and this may perhaps be sexual 
selection. 

Snakes produce other sounds besides hissing. The deadly 
Echis carinata has on its sides some oblique rows of scales of a 
peculiar structure with serrated edges , and w'hen this snake is 
excited, these scales are rubbed against each other, which pro- 
dnees " a cunous prolonged, almost hissing sound,” With 
respect to the rattling of the rattle-snake, we have at last some 
definite information : for Professor Aughey states,®^ that on twe 
occasions, being himself unseen, he watched from ahttle distance, 
a rattle-snake coded up with head erect, which continued to 
rattle at short intervals for half an hour : and at last he saw 
another snake approach, and when they met they paired* 
Hence he is satisfied that one of the uses of the rattle is to bring 
the sexes together. Unfortunately he did not ascertain whether 
it was the male or the female which remained stationary and 
called for the other. But it by no means follows from the 
above fact that the rattle may not be of use to these snakes in 
other ways, as a w'arning to artiTnnJs winch would otherwise 

c* t Westminster Review^/Jnly tst, Soc ’ 1871, p. 196 
18d7, p 32. *** * The American Hataralist,’ 

^ Dr Andeison, ‘ Pi oc Zoolog. 1873, p. 85. 


2 A 



3S4 


The Descent of Man. 


Pakt li, 


attack them. Nor can I qnite disbelieye the several accounts 
which have appeared of their thus paralysing their prey with fear. 
Some other snakes also make a distinct noise by rapidly vibrating 
their tails agamst the surrounding stalks of plants ; and I have my- 
self heard this in the case of a Trigonocephalus m S. America, 
LacGTtilia. — The males of some, probably of many kinds of 
lizards fight together from rivalry. Thus the arboreal Anolis 
crihtatillus of S. America is extremely pugnacious : During the 
'' spring and early part of the summei, two adult males rarely 
meet without a contest. On first seeing one another, they nod 
" their heads up and down three or four times, and at the same 
" time expanding the frill or pouch beneath the throat ; their 
eyes glisten with rage, and after waving their tails from 
side to side for a few seconds, as if to gather energy, they dart 
at each other furiously, rolhng over and over, and holding 
firmly with their teeth. The conflict generally ends m one of 
^ the combatants iosmg his tail, which is often devoured by the 
victor ” The male of this species is considerably larger than 
the female and this, as far as Dr. Gunther has been able to 
ascertain, is tbe general rule with lizards of all kinds. The 
males alone of the Oyrtodactylus ruMdus of the Andaman Islands 
possesses pre-anal pores ; and these pores judging from analogy 
probably serve to emit an odour.®® 

The sexes often differ greatly in various external characters. 
The male of the above-mentioned Anolis is furnished with a 
crest which runs along the back and tail, and can be erected at 
pleasure ; but of this crest the female does not exhibit a trace. 
In the Indian Copkotis ceylanica, the female has a dorsal crest, 
though much less developed than in the male ; and so it is, as 
Dr. Gunther mforms me, with the females of many Iguanas, 
Chameleons, and other hzards. In some species, however, the 
crest is equally developed in both sexes, as in the Iguana iubercu- 
lata. In the genus Sitana, the males alone are furnished with a 
large throat-pouch (fig. 33), which can be folded up like a fan, 
and is coloured blue, black, and red ; but these splendid colours 
are exhibited only during the pairing-season. The female does 
not possess even a rudiment of this appendage. In the Anolis 
cristatellus^ according to Mr. Austen, the throat pouch, which is 
bright red marbled with yellow, is present in the female, though 
m a rudimental condition. Agam, in certain other hzards, both 
sexes are equally well provided with throat pouches. Here we 

Ml. K. L. Austen kept these Stoliczka, ‘ Journal of Asiatic 

animals alive for a considerable Soc. of Bengal,’ vol, xxxiv. 1870, p. 
time; see ‘Land and Water,’ July 166. 
lSh7, p ft 
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see with species lielongmg to the same group, as in so many 
previous cases, the same chax’acter either eoiihiied to the nmles, 
or more largely developed m them than in the iemales, or 
again equally develojxjd in both sexes* The Iitiie lizards of 
the genus Draco, which glide 
through the air on theix ril>- 
suppoxted parachutes, and 
which in the l>eauty of tlieir 
colours baffle description, are 
furnished with skinny apiien- 
dages to the threat like the 
wattles of gallinaceous binls. ^ 

Tiiese become erected when 
the animal is excited. They 
occur in both sexes, but are 
best developed when the male 
arrives at maturity, at which 
age the middle apiKiialage is 
sometimes twice as long as the head Most of the si>ecies like- 
wise have a low crest running along the neck ; and this is much 
more developed in the full-grown males, than in the females or 
young males 

A Chinese species is said to 1 a c 
in pairs during the spnng ; and if 
one is caught, the other tallir^ from 
“ the tree to the ground, and allows 
itself to be captured with niipu- 
Bity,^' — I presume from despair 
There are other and much more 
remarkable differences between the 
sexes of certain lizards. The male 
of Ceridophora nhjpna bears on the 
extremity of his snout an appendage 
half as long as the head. It is 
cylindrical, covered with scales, 
flexible, and apparently ctipahle of 
erection: in the female it is quite 
rudimental. In a second species 
of the same genus a teiminal scale 
forms a minute horn on the sximmit of the flexible appendage ; 
All the foregoms: statements nificent -woik on the ^Reptiles of 



Fig 34 Coratopaora Stoddarlii 
Upper figure, male, lawer figure, 
lemale. 


and quotations, in legard to Cophotis, 
Sitana and Draco, as well as the 
following facts in legaid to Cerato- 
phora and Chamscleon, aie from Dr. 
Gnathei* himself, or from his mag- 


British India/ Ray Soc. 1S64, pp 
122, 13U, 135 

Mr. Swinhoe, *Proc. Zoologt 
Soc/ 1870, p. 240- 
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and in a tliird species ( C7. Btoddartii, fig. 34) the whole appen-- 
ciage IS converted into a horn, which is nsnally of a white 
colour, but assumes a purplish tint when the animal is excited. 
In the adult male of tins latter species the horn is half an inch 
111 length, but it is of quite minute size in the female and in the 
\ Oting. These appendages, as Dr. Gunther has remarked to me, 
may be comparea with the combs of gallinaceous birds, and 
tqmarently serve as ornaments. 



Fig 35 Chamaeleon 'bifurcus Upper figure, male , lowei figure, female. 


In the genus Chammleon we come to the acme of duabrence 
between the sexes. The upper part of the skull of the male 
O, hifm cics (fig 35), an inhabitant of Madagascar, is produced 
into two great, solid, bony projections, covered with scales like 
the rest of the head; and of this wonderful modification of 
structure tho leuuAo exhibits only a rudiment. Again, in 
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Chammle<m Oiaenii (fig. 36), from the West Coast of Africa, tii i 
male bears on liis snout and forehead three curious horns, uz 
"vrhich the female has not a trace. These horns consist of an 
excrescence of bone covered with a smooth sheath, forming part cl 
the general integu- 
ments of the body, 
so that they are 
identical in stiuc- 
tiire with those of a 
bull, goat, or other 
sheath -horned ru- 
minant. Although 
the three horns 
diifer so much in 
appearance from 
the two great pro- 
longations of the 
skull in C h{fiircH% 
we can hardly doubt 
that they serve the 
same general pur- 
pose in the economy 
of these two ani- 
mals. The first con- 



Cli im.rlpon Owt JiJi TIi>p' r iig:urp, nia.1© 
lower Lgun% female. 


jecture, which will occur to every one, is that they are UFcd 
by the males for fighting together; and as these animals aie 
very quarrelsome,®^ this is probably a correct view. Mr. T W. 
■Wood also informs me that he once watched two individuals of 
C puinilus, fighting violently on the branch of a tree ; they fiung 
their heads about and tried to bite each otlier , they then rested 
for a time, and afterwards contmued their battle 

With many lizards, the sexes differ slightly in colour, the 
tints and stripes of the males being brlgliter and more distinctly 
defined, than in the females. This, for instance, is the case with 
the above Coiohotis and with the Aomthodactylus capensis of 
S Africa- In a Cordylus of the latter country, the male is 
either much redder or greener than the female. In the Indian 
Calotes mgi %lah^ is there is a still greater difference ; the lips also 
of the male are black, whilst those of the female are green. In 
our common little viviparous lizard (JZootocf^, vimpara) ^‘^the 
under side of the body and base of the tail in the male are 
bright orange, spotted with black ; in the female these parts 
are pale-greyish-greon without spots.’^ We have seen that 

Dr. Bucliolz, ‘ Monatsbericht Bell, ^Ilistory of British 

Frensg* Akad*” Jan- X874, p. 78. Beptiles/ 2nd edit. 184^, p 40. 
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the males alone of Sitana possess a tliroat-ponch ; and this is 
splendidly tinted with blue, black, and red. In the Proctotretus 
Unuts of Chile the male alone is marked with spots of blue, 
green, and coppery-red."^^ In many cases the males retain the 
same colours throughout the year, but in others they l)ecome 
much brighter during the breeding-season ; I may give as an 
additional instance the Oalotes Tnarza^ which at this season has a 
bright red head, the rest of the body being green.^^ 

Both sexes of many species are beautifully coloured exactly 
alike ; and there is no reason to suppose that such colours are 
protective* No doubt with the bright green kmds which live 
in the midst of vegetation, this colour serves to conceal them ; 
and in N. Patagonia I saw a lizard {Proctotretus multimaculatus) 
which, when frightened, flattened its body, closed its eyes, and 
then from its mottled tints was hardly distmguishable from the 
surrounding sand. But the bright colours with which so many 
lizards are ornamented, as well as their various curious appen- 
dages, were probably acquired by the males as an attraction, 
and then transmitted either to their male offspring alone, or to 
both sexes Sexual selection, indeed, seems to have played 
almost as important a part with reptiles as with birds ; and the 
less conspicuous colours of the females m comparison with the 
males cannot be accounted for, as Mr Wallace behaves to be the 
case with birds, by the greater exposure of the females to danger 
during incubation. 


CHAPTER XHL 

Secondary Sexual Characters oe Birds. 

Sexual diffeiences — ^Law of battle — Special weapons — ^Vocal organs -™- 
Instrumental music — Love-antics and dances — Decorations, permanent 
and seasonal — Double and single annual moults — Display of oi naments 
by tbe males. 

Secondary sexual characters are more diversified and con- 
spicuous in birds, though not perhaps entailing more important 
changes of structure, thau in any other class of animals I shall, 
therefore, treat the subject at considerable length IMale birds 
sometimes, though rarely, possess special weapons for fighting 

For Pioctotretus see ‘ Zoology the Indian Calotes, see ‘Reptiles of 
of the Voyage of the “Beagle Biitish India/ by Dr Gunther, u. 
Reptiles/ by Mr Bell, p 8. For 143. 

the Lizards of S Afiica, see ‘ Zoology Gunther in * Fioc. Zoolog. Soc.* 

of S. Afiica: Reptiles/ by Sir 1870, p. 778, With ft coloured 
Andrew Smith, pi. 25 and 30. For figure. 
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•with each other. They charm the female by Yocal or rastm- 
mental music of the most Yaned kinds. They are ornamented 
by all sorts of combs^ wattles, protuberances, horns, air-distended 
sacks, top-knots, naked shafts, plumes and lengthened feathers 
gracefoll j sprmging from all parts of the body. The beak and 
naked skin about the head, and the feathers are often gorgeously 
coloured. The males sometimes pay their court by dancing, or 
by fantastic antics performed either on the ground or in the air. 
In one instance, at least, the male emits a musky odour, which 
we may suppose serves to charm or excite the female; for that 
excellent observer, Mr. Bamsay,^ says of the Australian musk- 
duck (^Biziura ivimta) that " the smell which the male emits 

during the summer months is confined to that sex, and in 
"some individuals is retained throughout the year; I have 
" never, even in the breeding-season, shot a female which had 
" any smell of musk." So powerful is this odour during the 
pairmg-season, that it can be detected long before the bird can 
be seen.^ On the whole, birds appear to be the most aesthetic of 
all animals, exceptmg of course man, and they have nearly the 
same taste for the beautiful as we have. This is shewn by our 
enjoyment of the singing of birds, and by our women, both 
civilised and savage, deckmg their heads with borrowed plumes, 
and usmg gems which are hardly more brilliantly coloured than 
the naked skin and wattles of certain birds. In man, however, 
when cultivated, the sense of beauty is manifestly a far more 
complex feeling, and is associated with various intellectual 
ideas. 

Before treating of the sexual characters with which we are 
here more particularly concerned, I may just allude to certain 
differences between the sexes which apparently depend on 
differences m their habits of life; for such cases, though 
common in the lower, are rare in the higher classes. Two 
humming-birds belonging to the genus Eustephanus, which 
inhabit the island of Juan Fernandez, were long thought to be 
specifically distinct, but are now known, as Mr. Gould informs 
me, to be the male and female of the same species, and they 
differ slightly in the form of the beak. In another genus of 
humming-birds {Gr^pus'), the beak of the male is serrated along 
the margm and hooked at the extremity, thus differing much 
from that of the female. In the Xeomorpha of Xew Zealand, 
there is, as we have seen, a still wider difference in the form of 
the beak in relation to the manner of feeding of the two sexes. 
Something of the same kind has been observed with the gold- 

* * Ibis,’ TTol. (new senes) 1867, * Gonld, * Handbook to the Birds 

p. 414, of Australia,’ lB6b, to], ii- p. 883. 
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finch (Oarduelis elegans), fox I am assured by Mr. J. Jenner Weir 
fchat the birdcatchers can distingmsli the males by their slightly 
longer beaks. The flocks of males are often found feeding on 
the seeds of the teazle (Dipsacus), which they can reach with 
their elongated beaks, whilst the females more commonly feed 
on the seeds of the betony or Scrophnlaria. With a slight 
diJBference of this kmd as a foundation, we can see how the beaks 
of the two sexes might be made to differ greatly through natural 
selection. Tn some of the aboYe cases, however, it is possible 
that the beaks of the males may have been first modified in 
relation to their contests with other males; and that this 
afterwards led to slightly changed habits of life.. 

Law of Battle* — Almost all male birds are extremely pug- 
nacious, using their beaks, wings, and legs for fighting together. 
We see this every spring with our robms and sparrows. The 
smallest of all biids, namely the humming-bird, is one of the 
most quarrelsome. Mr. Grosse® describes a battle in which a 
pair seized hold of each othePs beaks, and whirled ronnd and 
round, till they almost fell to the ground ; and M. Montes de 
Oca, in speaking of another genus of humming-bird, says that 
two males rarely meet without a fierce aerial encounter : when 
kept in cages their fightmg has mostly ended in the splitting of 
“ the tongue of one of the two, which then surely dies from 
being unable to feed.’^** With Waders, the males of the 
commoA water-hen ( QalUnula cMoropus) when pairing, fight 
" violently for the females : they stand nearly npright in the 
water and strike with their feet.” Two were seen to be thus 
engaged for half an hour, until one got hold of the head of the 
other, which would have been killed, had not the observer 
interfered ; the female all the time looking on as a quiet spec- 
tator.*^ Mr. Blyth informs me that the males of an allied bird 
(^GalUcrem cristatzis) are a third larger than the females, and are 
so pugnacious during the breedmg-season, that they are kept by 
the natives of Eastern Bengal for the sake of fighting. Tarious 
other birds are kept in India for the same purpose, for instance, 
the bulbuls (JPgenonotus hsemoTihous) which fight with great 
'' spirit.”® 

The polygamous ruff (^Machetes jpugnacc^ fig. 37) is notorious 
for his extreme pugnacity ; and in the spring, the males, which 
are considerably larger than the females, congregate day after 

® Quoted by Mr. Gould, * Intro- Ireland 1 Birds/ voL ii. 1850, p 
duction to the Trochilidse,^ 1861, 327. 

p 29 « Jei don, < Birds of India/ 1863, 

^ Oould, ibid p 52. vol. 11 p. 96. 

^ Thomp‘5anj, ^ Kat Hist, of 
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tagu “ sweeps the ground as 
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instance knomi to me in the case of birds, of any strnctnre 
serving as a shield. The niff of feathers, however, from its 
varied and rich colours probably serves in chief part as an orna- 
ment. liike most pngnacions birds, they seem always ready to 
hght, and when closely coniined often loll each other; bnt 
Montagu observed that their pugnacity becomes greater during 
the spring, when the long feathers on their necks are folly 
developed ; and at this period the least movement by any one 
bird provokes a general battle."^ Of the pugnacity of web-footed 
birds, two instances will suffice : in Guiana bloody fights occur 
during the breeding-season between the males of the wild 
musk-duck ( Catirtna moscJiata) ; and where these fights have 
" occurred the nver is covered for some distance with feathers.’^ ® 
Birds which seem ill-adapted for fightmg engage in fierce con- 
flicts ; thus the stronger males of the pelican drive away the 
weaker ones, snapping with their huge beaks and giving heavy 
blows with their wings. Male snipe fight together, tugging 
and pushing each other with their bills in the most curious 
manner imaginable.” Some few birds are believed never to 
fight ; this is the case, according to Audubon, with one of the 
woodpeckers of the Umted States (^Picus auratus), although the 
hens are followed by even half a dozen of their gay suitors.” ® 
The males of many birds are larger than the females, and this 
no doubt IS the result of the advantage gamed by the larger and 
stronger males over their rivals during many generations. The 
difference in size between the two sexes is carried to an extreme 
point in several Australian species ; thus the male musk-duck 
(^Biziura) and the male Cincloramphiis cruralis (allied to our 
pipits) are by measurement actually twice as large as their 
respective females.^^ With many other birds the females are 
larger than the males ; and as formerly remarked, the explana- 
tion often given, namely, that the females have most of the work 
in feeding their young, will not suffice In some few cases, as 
we shall hereafter see, the females apparently have acquired 
their greater size and strength for the sake of conquering other 
females and obtaining possession of the males. 

The males of many gallmaceous birds, especially of the poly- 
gamous kinds, are furnished with special weapons for fighting 
with their rivals, namely spurs, which can be used with fearful 

^ Macgillirray, ‘ Hist. Bnt. i p 191. For pelicans and snipes, 
Buds,' vol IV. 1852, pp. 177—181. see voi in pp 138, 477. 

® Sir E, Schomburgk, m ‘Journal Gould, ‘ Handbooic of Biids or 

of E. Geogiaph. Soc ’vol. xiii. 1843, Australia,’ vol. i. p. 395 9 vol li, p. 
p. 31. 383 

® * Ornithological Biography,’ vol. 



Ohaf XLIL 


Law of Battle, 


3«53 


effect. It has been recorded by a trustworthy writer that ia 
Derbyshire a kite struck at a game-hen accompanied by her 
chickens, when the cock rushed to the rescue^ and droTe bus 
spur right through the eye and skull of the aggre^r. The 
spur was with difficulty drawn from the skull, and as tho Mte 
though dead retained ins grasp, the two birds were firmly 
locked together; but the cock when disentangled was Tcry 
little injured. The mvincible courage of the game-<50ck is 
notorious : a gentleman ^ ho long ago witnessed the brutal 
scene, told me that a bird had both its legs broken by some 
accident in the cockpit, and the owner laid a wager that if the 
legs could be spliced so that the bird could stand upright, he 
would continue hghtmg. This was effected on the spot, and the 
bird fought with undaunted courage until he received his death- 
stroke, In Ceylon a closely allied, wild species, the Halluz 
Btanleyi^ is known to fight desperately ‘‘in defence of his 
seraglio,” so that one of the combatants is frequently found 
dead.^^ An Indian partridge {Ortygomis male of 

which is furnished wuth strong and sharp spurs, is so quarrel- 
some, “ that the scars of former fights disfigure the breast of 
‘‘ almost every bird you kill ” 

The males of almost all gallinaceous birds, even those which 
are not furnished with spurs, engage during the breeding-season 
m fierce conflicts. The Capercailzie and Black-cock (^Tetrao 
uTogallus and T, tefrzx), which are both polygamists, have regular 
appointed places, where during many weeks they congregate in 
numbers to fight together and to display their charms before the 
females. Dr. W. Kovalevsky informs me that in Bussia he has 
soon the snow all bloody on the arenas where the capercailzie 
have fought ; and the black-cocks ‘‘ make the feathers fly m every 
“ direction,” w’hen several “ engage in a battle royal.” The 
elder Brehm gives a curious account of the IBalz, as the love- 
dances and love-songs of the Black-cock are called in G-ermany. 
The bird utters almost contmuously the strangest noises : ‘‘ he 
holds Ms tail up and spreads it out like a fan, he lifts up his 
head and neck with all the feathers erect, and stretches his 
wings from the body. Then he takes a few jumps m different 
" directions, sometimes in a circle, and presses the under part of 
‘‘ his beak so hard against the ground that the chin feathers are 
rubbed off. Durmg these movements he beats Ms wings and 
turns round and round. The more ardent he grows the more 
lively he becomes, until at last the bird appears like a franbe 

Mr. Hewitt in the ^Poxkltry Hat. Hist/ voL xiv, 1854, p. 63- 
B^k by Tegetmeier,' 1866, p 1371 Jerdon, ‘Birds of India* roL 

Laynrd, ‘Annals and Mag, of m. p, 5” 4. 
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** creatiire.” At snoh times the black-cocks are so absorbed that 
they become almost bliad and deaf, but less so than the caper- 
cailzie : hence bird after bird may be shot on the same spot, or 
e'V'en caught by the hand. After performmg these antics the 
males begin to fight : and the same black-cock, in order to proTO 
his strength over several antagonist, will visit in the course of 
one morning several Balz-places, which remain the same during 
successive years.^^ 

The peacock with his long train appears more hke a dandy 
than a warrior, hut he sometimes engages in fierce contests : the 
Bev. W. Darwin Pox informs me that at some little distance 
from Chester two peacocks became so excited whilst fighting, 
that they flew over the whole city, still engaged, until they 
alighted on the top of St. John’s tower. 

The spur, in those gallinaceous birds which are thus provided, 
is generally single ; but Pol 3 rplectron (see fig. 51, p. 397) has two 
or more on each leg; and one of the Blood- pheasants (^Ithaginis 
cTuentus) has been seen with five spurs. The spurs are generally 
confined to the male, being represented by mere knobs or rudi- 
ments in. the female ; but the females of the Java peacock (Favo 
mnticus) and, as I am informed by Mr. Blyth, of the small fire- 
backed pheasant (^Euplocamus erythropthalmus) possess spurs. 
In Galloperdix it is usual for the males to have two spurs, and 
for the females to have only one on each leg.^^ Hence spurs may 
be considered as a masculine structure, which has been occasion- 
ally more or less transferred to the females. Like most other 
secondary sexual characters, the spurs are highly variable, both 
in number and development, in the same species 

Yarious birds have spurs on their wings. But the Bgyptian 
goose (^(Jherialopex opgyptiaous)loLi!iB only *'bare obtuse knobs,” and 
these probably shew us the first steps by which true spurs have 
been developed m other species. In the spur-winged goose. 
Fled top feruh yambensis^ the males have much larger spurs than 
the females; and they use them, as I am informed by Mr. 
Bartlett, m fightmg together, so that, in this case, the wing-spurs 
serve as sexual weapons , but according to Livingstone, they are 
chiefly used in the defence of the young. The Palamedea 
(fig. 38) is armed with a pair of spurs on each wing ; and these 
are such formidable weapons, that a single blow has been known 
to drive a dog howling away. But it does not appear that the 
spurs in this case, or m that of some of the spur-winged rails, 

Brehm, * lUust. Tbieileben, Sweden/ &c , 1867, p. 79. 

1867, B. IV «; 351 Some of the Jeidon, * Buds of India; on 

foregoing staternents are tak^n from Ithagmis, vol lu. p. '>23, op GaJlo 
L f»loyd, * The Gaine Bnds of pcitUi^, p, 541, 
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are larger in the male than in the female.’' In certain plovers, 
hovrover, the vring-spurs must bo considered as a sexual cha- 



Kg. S3 Palaraedea comuta (from Brehm), shewing the double wing-^ni^ and the 
hlaxnent on the head. 


For the Egyptian goose, see p. 639, ForPIectropteras/Living- 
Macgillmay/ Butish Bndt>/vol IV. stone’b TiaveV p. 25-i. For PaU* 
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racter. Thus m the male of our common peewit ( Vanellns cri3^ 
tatiis) the tubercle on the shoulder of the wing becomes ino”Pe 
prominent during the breeding-season, and the males fight 
together. In some species of Xiobivanellus a similar tubercle 
becomes developed during the breeding-season ‘^mto a short 
homy spur.” In the Australian L, lohatus both sexes have spurs, 
but these ai*e much larger in the males than in the females. In 
an allied bird, the Iloplopterus armatits^ the spurs do not increase 
in size during the breeding-season , but these birds have been 
seen xn Egypt to fight together, m the same manner as our 
peewits, by turning suddenly in the air and striking sideways 
at each other, sometimes with fatal results Thus also they 
drive away other enemies.^'^ 

The season of love is that of battle , but the males of some 
birds, as of the game-fowl and ruff, and even the young males of 
the wild turkey and grouse,^® are ready to fight whenever they 
meet. The presence of the female is the teterrima 1)6111 causa. 
The Bengali baboos make the pretty little males of the amadavat 
(^ICstrtlda amandava) fight together by placing three small cages 
m a row, with a female m the middle , after a little time the two 
males are turned loose, and immediately a desperate battle en- 
sues.^® When many males congiegate at the same appointed 
spot and fight together, as m the case of grouse and various other 
birds, they are generally attended by the females,^ which after- 
wards pan: with the victorious combatants. But in some cases the 
pairing precedes instead of succeeding the combat * tlius accoi d- 
ing to Audubon,^^ several males of the Yirgmian goat-sucker 
(Oaprimulgus virgimamis) " court, in a highly entertaining 
manner the female, and no sooner has she made her choice, 
than her approved gives chase to all intruders, and drives 


metlea, Bi ehm's ‘ Tliiei ieben,* B ir. 
a 740* See also on this bird Azara, 

* Voyages dans rAmenque mend’ 
tom. IV. 1809, pp 179, 253. 

See, on our peewit, Mr. R Cair 
in ^ Land and Watei,’ Aug 8th, 
1368, p. 46. In regard to Lobi- 
vaneilus, see Jei don’s * Birds ot 
India,' vol. ui p. 647, and Gould's 

* Handbook of Bird.** ''f Anstialia, 
vol 11 p 220, ITor the Holopterns, 
see 3Mr Allen in the ^ Ibis/ vol. v. 
1S63, p. 156. 

Audubon, ‘ Ornith. Biography, 
vol 11 p 492, vol 1 pp 4-13. 

Mr. Blyth, Land and Water, 
1867, i), 312, 


20 Kich.ir<3soa on Tetrao umhehiis 
‘Fauna Boi Amei Buds,’ 1831, 
p 343 L- Lloyd, ‘Game Buds oi 
Sweden,’ 1867, pp 22, 79, on the 
capercailzie and black-cock Biehm, 
howevei, asseits (‘ Thieileben,’ «lc , 
B IV s 352) that m Germany the 
grey-hens do not generally attend 
the Balzen of the black-cocks, but 
this IS an exception to the common 
rule, possibly the hens may he 
hidden in the suriounding bushes, 
as IS known to be the case with the 
gre^r -liens in Scandinavia, and with 
other species m JM. America. 

‘ OrnithoJcgical Biography, 
vol. li p. 275* 
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them beyond bis dominions ” Generally tbc males try to drivi 
a'way or kill their riTals belore they pair. It does not^ boweTer, 
appear that the temales invariably prefer the Tictorions mal^ 
I have indeed been assnred by Jjr. W. Kovalevsky that tba 
female capercailzie sometimes steals away with a young male 
who has not dared to enter the arena with the older cocks, in 
the same manner as occasionally happens with the does of the 
red-deer in Scotland. When two males contend in pras^mce of 
a single female, the victor, no doubt, commoni j gams Ins desire ; 
hut some of these battles are caii^d by wandering males trjmi^ 
to distract the peace of an already mated pair.-^ 

Even with the most pugnacious species it probable that the 
pairing does not depend exclusively on the nseie strength and 
courage of the male ; for such males are generally decorat^l with 
various ornaments, w'hich often become rooie biidiaiit during tho 
lirecding-season, and which are sedulously displayed before the 
females. The males also endeavour to charm or excite their 
mates by love-notes, songs, and antics ; and the courtship is, m 
many instances, a prolonged affair Hence it is not prol>ablo 
that the females are indifferent to tlio charms of the opposite 
sex, or that they are invariably comixjlled to yield to tho victorious 
males. It is more probable that the females are excited, either 
before or after the conflict, by certain males, and thus un- 
consciously prefer tliom. In the case of Tttmo a gocxl 

observer^ goes so far as to believe that the Ixittles of the males 
are all a sham, performed to sliow themselves to the greatest 
advantage before the a/lmiring females w ho assemble around , for 
I have never been able to find a maimed hero, and seldom moi € 
than a broken feather."*^ I shall have to recur to this subje‘ct, 
but I may here add that with the Tttmo cupido of the Uniteo 
States, about a score of males assemble at a particular spot, aixo 
strutting about, make the whole arr resound with their extra 
ordinary noises. At the first answer fiom a female the males 
begin to fight furiously, and the wreaker give way ; but then 
accordmg to Audubon, both the victors and van<iuished search 
for the female, so that the females must either then exert a 
choice, or the battle must be renewed. So, again, with one of 
the fiold-starlings of the United States (^htumdla ludoviciami\ 
the males engage m fierce conflicts, but at the sight of a female 
they all fly after her, as if mad.” -■* 

Brenm, ‘Thierleben, &c , B. Audubon’s * OriuthoIo|f. Bio- 

1867, i> 990. Audubon, ‘ Ormth- giaphy / on Tetrao cMp*do^ voh lu 
Biography,’ vol n p 49i2 p 492 , on the Stiimns, voL u, p 

* Land and Water/ July 25th, 219. 

IBtSf p. 14. 
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Vocal and instrumental music. — ^With buds the voice serves to 
express various emotions, such as distress, fear, auger, triumph, 
or meie happiness. It is apparently sometimes used to excite 
tenor, as in the case of the hissing noise made by some nestling- 
birds. Audubon^ relates that anight-heion (^Ardea nyctica ax^ 
liinn.) -which he kept tame, used to hide itself when a cat 
approached, and then '' suddenly start up uttering one of the 
most frightful cries, apparently enjoying the cat’s alarm and 
flight.” The common domestic cock clucks to the hen, and 
the hen to her chickens, when a dainty morsel is found. The 
hen, when she has laid an egg, “ repeats the same note very often, 
“ and concludes with the sixth above, which she holds for a 
longer time ; ” and thus she expresses her joy. Some social 
birds apparently call to each other for aid ; and as they flit from 
tree to tree, the flock is kept together by chirp answering chirp. 
During the nocturnal migrations of geese and other water-fowl, 
sonorous clangs from the van may be heard in the darkness 
overhead, answered by clangs in the rear. Certain cries serve 
as danger signals, which, as the sportsman knows to his cost, 
are understood by the same species and by others. The 
domestic cock crows, and the humming-bird chirps, m triumph 
over a defeated rival. The true song, however, of most birds 
and various strange cries are chiefly uttered during the breed- 
ing-season, and serve as a charm, or merely as a call-note, to the 
other sex. 

Naturalists are much divided with respect to the object of the 
singing of birds. Pew more careful observers ever hved than 
Montagu, and he maintained that the males of song-birds and 
of many others do not in general search for the female, but, 
on the contrary, their busmess in the spring is to perch on some 
conspicuous spot, breathing out their full and amorous notes, 
which, by instinct, the female knows, and repairs to the spot to 
choose her mate.” ^ Mr. Jenner Weir informs me that this 
is eertamly the case with the nightingale. Bechstein, who kept 
birds during his whole life, asserts, *^that the female canary 
always chooses the best singer, and that in a state of nature 
the female finch selects that male out of a hundred whoso 
notes please her most.”^* There can be no doubt that buds 
closely attend to each other’s song. Mr. Weir has told me ot 

* Ornithological Baograph.’ vol. vogel,’ 1840, s. 4. Mr. Harnson 
V. p. 601. Weir likewise writes to me: — I 

The Hon. Dames Barrington, “ am mformed that the hest singing 
* Philosoph. Tiansact ' 1773, p 252 males genei ally get a mate first, 
^Ornithological Diotionaiy/ “when they aie bred in the same 
J 833, p 475. *‘ioom.” 

‘KaTuigcschiLhte der Sttibea' 
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the case of a bullfinch which had boon taught to pipe a German 
waltz, and who was so good a perioriner that he cost ten 
guineas ; when this bird was first introduced into a rcxim where 
other birds were kept and he began to sing, all the others, con- 
sisting of about twenty linnets and canaries, rangcki tliemselTes 
on the nearest side of their cages, and listened with the greatest 
interest to the new performer- l?^Iany naturalists believe that 
the singing of birds is almost exclusively the effect of rivalry 
** and emulation," and not for the sake of charming their mates. 
This was the opinion of Barnes Barrington and "Wliite of 
Sel borne, who both especially attended to tliis subject.^ Bar- 
rington, however, admits that superiority in song gives to 
" birds an amazing ascendancy over others, as is well known to 
** bird-catchers " 

It is certain that there is an intense degree of rivalry between 
the males in their singing. Bird-fanciers match their birds to 
see which will sing longest, and I was told by Mr.Yarrell that 
a first-rate bird will sometiinos sing till he drops down almc^t 
dead, or according to Bechstein,^ quite dead from rupturing a 
vessel in the lungs. Wbatevor the cause maybe, male birds, as 
I hear from LIr. Weir, often die suddenly during the season of 
song That the habit of singing is sometimes quite independent 
of love is clear, for a sterile, hybrid canary-bird has b^n de- 
scribed as singing whilst viewing itself in a mirror, and then 
dashing at its own image; it likewise attacked with fury a 
female canary, when put into the same cage. The jealousy 
excited by the act of singing is constantly taken advantage of by 
bird-catchers; a male, m good song, is hidden and protected, 
whilst a stuffed bird, surrounded by hmed twigs, is exposed to 
view. In this manner, as Mr. Weir informs me, a man has in the 
course of a single day caught fifty, and in one instance seventy, 
male chaffinches. The power and inchnation to sing differ so 
greatly with birds that although the price of an ordinary male 
chaffinch is only sixpence, Mr. Weir saw one bird for which the 
bird-catcher asked three pounds, the test of a really good 
singer being that it will continue to sing whilst the cage is 
swung round the owner's head. 

That male birds should sing from emulation as well as for 
charming the female, is not at all incompatible; and it might 
have been expected that these two habits would have concur]^, 
hke those of display and pugnacity. Some authors, however, 

* Philosophjcal Transactions/ *Naturgv£5ch. der Stubenvdgel/ 

1773, p. 263. White's * Katural 1840, s. 252 

History of Selborne,* 1825, vol. i. p. Mr. Bold, ‘ Zoologist/ 1843'-44| 
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axgjie that the song of the male cannot serye to charm the female, 
becanse the females of some few species, snch as of the canary, 
robm, lark, and bullfinch, especially when in a state of widow- 
hood, as Bechstein remarks, pour forth fairly melodious strains. 
In some of these cases the habit of singing may be in part 
attributed to the females haying been highly fed and confined,®* 
for this disturbs all the usual functions connected with the repro^ 
duction of the species. Many instances have already been given 
of the partial transference of secondary masculine characters to 
the female, so that it is not at all surprlsmg that the females of 
some species should possess the power of song. It has also been 
argued, that the song of the male cannot serve as a charm, be- 
cause the males of certain species, for instance of the robin, sing 
durmg the autumn.®® But nothing is more common than for 
animals to take pleasure in practising whatever mstinct^they 
tollow at other times for some real good. How often do we see 
birds which fly easily, gliding and sailing through the air ob- 
viously for pleasure ? The cat plays with the captured mouse, 
and the cormorant with the captured fish. The weaver-bird 
(Ploceus), when confined m a cage, amuses itself by neatly 
weaving blades of giass between the wires of its cage. Birds 
which habitually fight during the breeding-season are generally 
ready to fight at all times; and the males of the capercailzie 
sometimes hold their Balzen or lehs at the usual place of as- 
semblage during autumn,®^ Hence it is not at all surprising 
that male birds should continue singing for their own amuse- 
ment after the season for courtship is over. 

As shewn in a previous chapter, singing is to a certain extent 
an art, and is much improved by practice. Birds can be taught 
various tunes, and even the unmelodious sparrow has learnt to 
smg like a linnet They acquiif:* the song of their foster 
liarents,®^ and sometimes that of their neighbours All the 
common songsters belong to the Order of Insessores, and their 
vocal organs are much more complex than those of most other 
birds; yet it is a singular fact that some of the Insessores, such 
ns ravens, crows, and magpies, possess the proper apparatus,®^ 

B. Barrington, * "Phil. Tiaasact.’ BecKstem, ibid s 5. 

1773, ^p. 2t>2. Becb4*Tom, ^Stuben- Bureau de la Malle gives a 

1840, s 4. cuiious instance (‘Annales des Sc. 

33 This IS likewise the case with Nat ^ Srd senes. Zoolog. tom x. p. 
the water-ouzel, see Mr. Hepburn 118; of some wild blackbirds in his 
m the 'Zoologist,’ 1845— 1848, p. gaiden in Pans, which naturally 

learnt a republican air from a caged 
£», Hoyd, * Game Birds of bud 
bweden,’ 1867, p. 25. Bishop, in 'Todd’s Cyclop of 

Bairmgtoa, ibid. p. 264. Anat. and Phys/ voL iv. n 1496 
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tbaagk they never sing, and do not natnrallj mc^iilate llitu 
voices to any great extent. Hunter asserts^ tliat v^ith the true 
songsters the muscles of the larynx are stronger in the 
than in the females ; but with this slight exception there m no 
difference in the vocal organs of the two sexes, although the 
males of most species sing so much better and more eontinuuusly 
than the females. 

It IS remarkable that only small birds properly sing The 
Australian genus Menura, however, must be excepted; for the 
Menura which is about the size of a half-grown turkey, 

not only mocks other birds, but its own wliLstle is exceedingly 

beautiful and varied.^^ The males congregate and form car- 
ro})orying places,'^ where they sing, raising and spreading their 
tails like peacoete, and drooping their wmgs.^ It is als* > ru mark- 
able that birds which sing well are rarely decorated with brilliant 
colours or other ornaments. Of our British birds, excepting 
the bullfinch and goldfinch, the best songsters are plain-co!oure< L 
The kingtisher, bee-eater, roller, hoopoe, woodpeckers, &e , utter 
harsh cries ; and the brilhaut birds of the tropics are hardly ever 
feongsters-'^^ Hence biight colours and the power of song seem 
to leplace each other, We can perceive that if the plumage did 
not vary in brightness, or if bright colours were dangerous to tho 
species, other means would be employed to charm the femalas ; 
and melody of voice offers one such means. 

In some birds the vocal organs differ greatly in the two sexes. 
In the Tetnw i'ljpido (fig 39) the male has bare, orange- 
coloured sacks, one on each side of the neck; and these are 
laigely inflated when the male, during the breeding-season, 
makes his curious hollow sound, audible at a great distance 
Audubon proved that the sound was intimately connected with 
this apparatus (which reminds us of the air-sacks on ea(;h side ot 
the mouth of certain male frogs), for he found that the sound was 
much diminished when one of the sacks of a tame bird was 
pricked, and when both were pricked it was altogether ^topped. 
The female has '' a somewhat similar, though smaller naked space 

of skin on the neck , but this is not capable of infiatioii,” Tho 


As stated by Barrington in 
^ Philosoph, Transact.' 1773, p 262 
Gould, ‘ Handbook to the Birds 
if Australia,' vol 1 1865, pp. 308- 
310. See also Mr. T, W. Wood in 
the * Student,' April 1870, p, 125. 

See remarks to this effect in 
Gould's * Introduction to the Trochi- 
hdan,* 1861, p. 22. 

‘ The Sportsman and Naturalist 


in Canada,' by Major W- Boss King, 
1866, pp 144-146. Mr. T. W. 
Wood gives m the * Student* 
(April, 1870, p. 116) an excellent 
account of the attitude and habits 
of this bird during its courtship. 
He states that the ear-tufts 01 neck- 
plumes are erected, so that they 
meet over the crown of th® heodL 
See his drawing, fig. 39. 
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male of anotlicr land of gronse (Teliao urcphasiamis^ whilst 
courting the female, has his “ bare yellow oesophagus inflated to 
“ a prodigious size, fully half as large as the body , ” and he 
then utters various gratmg, deep, hollow tones. With his neck- 




- ^ 

'■I:.-'- 




feathers erects liis TOtigs lowered_, and buzzing on the goimd, 
and his long pointed tail spread out hke a fan, he displays a 
variety of grotesque attitudes. The oesophagus of the female is 
not in any way remarkable.^® 

Eichaidson, ' Fauna Bor. American : Birds,’ 1831, p. 359. Andnbon 
bid. Tol. ly. p. 507. 
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It seems now well made out that the great throat pouch ol 
the European male bustard (0^^s tarda), and ot at leaf,! four 
other species, does not, as was formerly supposed, serve to hold 
water, but is connected with the utterance dunng the breeding' 



1? ij? 40 . The Umbrella-bird or Cephalopterm> tirnatub mule irom Biebm). 


season of a peculiar sound resembling A. crow-lik^ 

bird inhabiting South America {Geplialopterus ornaius, fig, 40) is 
called the umbrella-bird, from its immense top knot, formed of 


^ The following papers have 
been lately written on this subject: 
Pi of A Newton, in the ‘ Ibis,’ 
i8f>2, p 107, Ol* Cullen, ibid 1865, 
p 145, Mr Flower, in ‘ Pioe Zool 
Soc ' 1865, p 747 , and Dr Mune, 
m Proc Zool Soc* 1868 p 471 


In this latter paper an excellent 
figure lb given ot the male Austra* 
lian Bustaid in full display with 
the sack distended. It is a singular 
iact that the sack is not developed m 
all the males ot the same species. 
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bare wMte quills sxirmoiiiited by dark-bine plimies, which it can 
aleyate into a great dome no less than fiTe inches in diameter, 
TOTeringtho whole head. This bird has on its neck a long, thin, 
cylindrical deshy appendage, which is thickly clothed with scalc- 
liko blno feathers. It probably serves in part as an ornament, 
but hkewxse as a resonnding apparatus , for Mr. Bates found 
that it is connected with an unusual development of the 
trachea and vocal organs.^' It is dilated when the bird utters its 
singularly deep, loud and long sustained fluty note. The head- 
crest and neck-appendage are rudimentary m the female."** 

The vocal organs of various web-footed and wading birds are 
extraordinarily complex, and differ to a certain extent in the two 
sexes. In some cases "the trachea is convoluted, hke a French 
hom, and is deeply embedded in the sternum. In the wild 
swan it is more deeply embedded in the adult male, 

than in the adult female or young male. In the male Merganser 
the enlarged portion of the trachea is furnished wath an additional 
pair of muscles.*® In one of the ducks, however, namely Anas 
pwiciata^ the bony enlargement is only a httle more developed 
an the male than in the female.*® But the meaning of these 
differences m the trachea of the two sexes of the Anatidse is not 
understood; for the male as not always the more vociferous, 
thus with the common duck, the male hisses, whilst the female 
utters a loud quack.*^ In both sexes of one of the cranes 
Virgo) the trachea penetrates the sternum, but presents certain 
sexual modifications.'’^ In the male of the black stork there is 
also a well-marked sexual difference in the length and curvature 
of the bronchi.*® Highly important structures have, therefore, in 
these cases been modified according to sex 

It is often difficult to conjecture whether the many strange 
cries and notes uttered by male birds during the breeding- 
season, serve as a charm or merely as a call to the femalo. The 
soft coomg of the turtle-dove and of many pigeons, it may be 
presumed, pleases the female. When the female of the wild 

** bates, ^ The [Naturalist on the oi eight, and yet this bud (Jerdon, 
Amazons,* 1863, voL ii. p’ 284; ‘ Birds of India,* vol m p. 763) is 

Wallace, in ^ Proc. Zool. Soc,’ 1S50, mute; but Mr Blyth informs me 
p. 206, A new species, with a still that the convolutions are not con- 
larger neck-appendage (<7. pendu- stantly present, so that peihaps 
kger')^ has lately been discovered, they aie now tending towaids 
see ^ Ibis,* vol i. p. 457. aboition 

Bishop, m Todd*s * Cyclop of ^Elements of Comp. Anat ’ by 

^at and Phys.* voL IV p R Wagnei, Eng. tianslat 1845, p. 

Prof. Newton, ‘Pioc. Zoclog 111 With respect to the swan, as 

Soc * 1871, p 651. given above, YarrelPs ^ Hist, oi 

The spoonbill (Platalea) has British Buds,* 2ud edit. 1845, vo». 
Its trachea convoluted into a figure ui. p. 193. 
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turkey utters her call in the mommg, the male answers hj a note 
which differs from the gobbling noise made, when with erected 
feathers, rustling wings and distended wattles, he puffs and 
struts before her The spel of the black-cock certain] j senres 
as a call to the female, for it has been known to bring four or 
ffye females from a distance to a male xmder conhnement; but 
as the black-cock continues his spel for hours during successiire 
days, and in the case of the capercailzie ^'with an agony of 
" passion/' wa are led to suppose that the females which are 
present are thus charmed,^ The Toice of the common rook is 
known to alter during the breeding-season, and m therefore in 
some way sexuaL®^ But what shall we say at>out the harsh 
scrmms of, for instance, some kinds of macaws; have these 
birds as b^ taste for musical sounds as they apparently have 
for colour, judging by the inharmonious contrast of their bright 
yellow and blue plumage ? It is indeed possible that w^ithout 
any advantage being thus gained, the loud voices of many male 
birds may be the result of the inherited effects of the continued 
use of their vocal organs, when excited by the strong passions 
of love, jealousy and rage; but to this point we shall recur 
when wo treat of quadrupeds. 

We have as yet spoken only of the voice, but the males of 
various birds practise, during their courtship, what may be called 
instrumental music. Peacocks and Birds of Paradise rattle their 
quills together. Turkey-cocks sera^-pe their wings against the 
ground, and some kindKS of grouse thus produce a buzzing sound. 
Another North American grouse, the Tetrao umhellffs, ^'■hen wdh 
his tail erect, his ruffs displayed, he shows off his finery to the 

females, who he hid m the neighbourhood/' drums by rapidly 
striking his wings together above his back, according to Mr. B. 
Haymond, and not, as Audubon thought, by striking them 
against his sides. The sound thus produced is compared by 
some to distant thunder, and by others to the quick roll of a 
drum. The female never drums, but flies directly to the place 
** where the male is thus engaged ” The male of the Kallj- 
pheasant, m the BQmalayas, often makes a singular drumming 

noise with his wings, not unlike the sound produced by shaking 

a stiff piece of cloth.” On the west coast of Afaca the little 
black- weavers (Ploceus ?) congregate in a small party on the 
bushes round a small open space, and sing and glide through 

‘‘® C. L. Bonaparte, quoted in the Sweden/ &c,, 1867, pp 22, 81. 

‘ Katnrahst Library. Buds,* vol Jenner, * Philoi»Mpii. 1r ::5ao- 

sxx* p. 126 tions/ 1824, p* 2o^ 

L Llojdj ‘ The Game Birds of 
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the air with. qniTeriiig wings, which make a rapid whirring 
sound like a child's rattle '' One bird after another thus performs 
for hours together, hnt only during the conrting-season. At this 
season and at no other time, the males of certain night-jars (Capri- 
mulgus) make a strange boommg noise with their wings The 
vanons species of w’ood-peckers strike a sonorous branch with 
their beaks, with so rapid a vibratory movement that the head 
appears to be in two places at once/' The sonnd thus pro- 
duced IS audible at a considerable distance, but cannot be 
<lescribed ; and I feel sure that its source would never be con- 
jectured by any one hearing it for the first time As tliis jarring 
sound IS made chiefiy during the breeding-season, it has been 
considered as a love-song ; but it is jierhaps more strictly a 
love-calL The female, when driven from her nest, has been 
observed thus to call her mate, who answered in the same 
manner and soon appeared. Tastly, the male Hoopoe ( Upupa 
epops) combines vocal and instrumental music , for dm mg the 
breeding-season this bird, as Mr Swunhoe observed, first draws 
in air, and then taps the end of its beak perpendicularly down 
against a stone or the trunk of a tree, when the breath being 
** forced down the tubular bill produces the correct sound." If 
the beak is not thus struck against some obj'ect, the sound is 
quite different. Air is at the same time swallowed, and the 
oesophagus thus becomes much swollen ; and this probably acts 
as a resonator, not only with the hoopoe, but with pigeons and 
other birds 

In the foregoing cases sounds are made by the aid of structures 
already present and otherwise necessary ; but in the following 
cases certain feathers have been specially modified for the express 
purpose of producing sounds The drumming, bleating, neigh- 
ing, or thundering noise (as expressed by different observers) 
made by the common snipe (^Scolopax gaJhnago) must have sur- 
prised every one who has ever heard it. This bird, durmg the 
Xmring-season, files to perhaps a thousand feet in height,” and 


For the foregoing facts see, 
on Birds of Paradise, Brehm, 
‘Thieileben/ Band in s 325. On 
Gronse, Pichardson, * Fauna Boi, 
Ameiic. : Birds/ pp. 343 and 359; 
Major W, Ross King, ‘The Spoits- 
man in Canada,’ 1866, p 156, Mi, 
Haymond, in Prof. Cox’s ‘ Geol. 
Suivey of Indiana/ p. 227 ; Audu- 
bon, ‘ American Omit hoi og Bio- 
graph/ voh i. p, 216. On the 
Kalij-pheasant, Jeidon, ‘ Birds of 
India/ voL iii. p. 533. On the 


Weaveis, * Livingstone’s Expedition 
to the Zambesi,’ 1865, p. 425. On 
Woodpeckers, MacgiUiviay, ‘Hist, 
of British Birds,* vol. in 1840, pp. 
84, 88, 89, and 95 On the Hoopoe, 
Mr. Swinhoe, in ‘ Proc, Zoolog Soc ’ 
June 23, 1863 and 1871, p. 348 
On the Night-jar, Audubon, ibid 
vol. 11 . p. 2 d 5, and ‘ American Natu- 
lalist,’ 1873, p, 672. The English 
Night-jar likewise makes in the 
spiing a curious noise durmg ita 
rapid flight 
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sifter zig“Zaggmg about for a time descends to the earth in a 
curved, line, with outspread tail and quivering piiiioiis, aiicl 
Hurprihiiig velocity. The sound is only during this 

rcipitl descent. Xo one was able to explain the cause, until 
M. Meves olxserved that on each sale of the tail the outer ft^athexs 
are peculiarly formed (hg 41}, haiiiig a stiff sabre*slia];c<l shaft 



Fig 41 Gutter ta.*!- VuLlicr of Scolopox gillinago (fr< * i xot. .fltol S^*c *" 1 ^5“*). 

•with the oblique barbs of unusual length, the ouh i \\ehs Iwang 
strongly iMJund together. He found that by hloumir on these 
feathers, or by fastening them to a long tlun stick ainl waging 
them rapidly through the air, he could repiuduce the drunininig 
noise made by the living bird. Doth si^xes are furindied witli 
these feathers, but they are generally larger in the male than 
in the female, and emit a 
deexier note. In some 
species, as in S, 

(fig. 42), four featheis, 
and in S. jaaensin (tig 43 ), 
no less than eight on each 
side of the tail are greatly 
modified Different tones 
are emitted by the feathers 
of tlie different species 
when waved through the air , and the Scolopax Wdsouit of the 
United States makes a s'uutching noise whilst descending rapidly 
to the earth 

In the male of the Cliamcepetes imirolor (a large gallinaceoiiB 
bird of America) the first primary wing-feather is archtd towards 
the tip and is much more attenuated than in the female. In an 
allied bird, the Feiidope Taqra, Salvin observed, a male, which, 
whilst it flew do^m wards wuth outstretclied wings, gave forth 

a kind of crashing rushing noise/" hke the falling of a tree.^ 
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See M Meves" interesting 
paper m ^Proc Zool Soc ’ 1858, p. 
191* For tbe habits of the snipe, 
Macgillivia\% \Hist British Birds/ 
vol. IV p 371 For the American 
snipe, Capt BLikiston, ‘ Ibis * vol, % , 
1333, p 131. 


IMr S il vin, in ‘ Fr< ic Zool 
Soc ’ 1837, p 100, I am much in- 
debted to this distinguished orni- 
thologist for sketches of the feathers 
of the Ch{im,cpetes, and foi other 
mfoi mation. 
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The male alone of one of the Indian bustards QS^2^7ieotides 
auritm) has its primary wing-feathers greatly acummated ; and 
the male of an allied species is known to make a humming noise 

whilst courting the female.^® In 
a widely different group of birds, 
namely Humming-birds, the males 
alone of certain kinds have either 
the shafts of their primary wing- 
feathers broadly dilated, or the 
webs abruptly excised towards 
the extremity The male, for in- 
stance, of Belasphonis plai^cercus^ 
when adult, has the first primary 
wing-feather (fig. 44), thus excised. 
Whilst flying from flower to flower 
he makes a shrill, almost whist- 
ling noise f ^ but it did not appear to Mr. Salvin that the noise 
was intentionally made. 

Xrastly, in several species of a sub-genus of Pipra or Manakin, 
the males, as described by Mr. Sclater, have their secondary wmg- 
fcathers modified in a still more remarkable manner. In the 
briliiantly-coloiured P. deliciosa the first three secondaries are 
thick-stemmed and curved towards the body; in the fourth and 
fifth (fig. 45, a) the change is greater; and in the sixth and 
seventh (&, c) the shaft is thickened to an extraordinary degree, 
‘‘ forming a solid horny lump.” The barbs also are greatly 
changed in shape, in comparison with the corresponding feathers 
(<f, c, /) in the female. Even the bones of the wing, which 
support these singular feathers in the male, are said by Mr. 
Eraser to be much thickened. These little birds make an 
extraordinary noise, the first sharp note being not unlike the 
** crack of a whip.^’ 

The diversity of the sounds, both vocal and instrumental, 
made by tbe males of many birds during the breeding-season, 
and the diversity of the means for producing such sounds, 
are highly remarkable. We thus gain a high idea of their 
importance for sexual purposes, and are reminded of the con- 
clusion arrived at as to insects. It is not difficult to imagine 
the steps by which the notes of a bird, primarily used as a 
mere call or for some other purpose, might have been improved 

Jeidon, ‘Birds of India/ vol. Sclatei, in ‘ Proc Zool Soc* 

ni, pp. 618, 621. X860, p 90, and in ‘Ibis/ vol iv. 

Oould, ‘Introduction to the 1862, p. 175. Also Salvin, in 
Trochihdse/ 1861, p 49. Salvin, ‘ Ibis/ 1860, p. 37. 

‘Proc. Zoolog, Soc.' 1867, p. 160. 



Pig 44 Primary wing-f^'ather of a 
llumming-bird, the Selusphorus p!a~ 
tycercus (from a sketch by Mr b<il- 
■viii) Upper figure, that of male; 
lower fi^re- corresponding feathei 
of female. 
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lato a melodious lovo .sons- lo the cjiso of the modified 
feathfirs, toy which the drumming, whistling, or roaring noises 
are produced, wo know that .some birils during their courtship 
flutter, shake, or rattle their umuodiiied feathers together ; and 
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Fif? 45 Secondary "w mg-f* athers of T\pra deXteto^a ffrom Mr Sclatf*r, in *Proc, ZctoL 
fck)c * 1860) Th»* three upper h^atliers, rr, h, c, from the male, the three lower corre- 
epondiTij.; fcMtli**rs, /i, d, /, Irom the ft mail' 
a and <i, tilth ssHoiidary ^ ini^-feather of and female, upp«^‘r surface. 

b and < 2 , sixth secondary, upper surface, c and y, sc’v enth secondary, lower surface. 

if the females were led to select the best performers, the males 
which possessed the strongest or tliickost, or most atteinxatcd 
feathers, * situated on any part of the body, would he the 
most successful ; and thns I>y slow degrees the feathers might be 
modified to almost any extent. The females, of course, would 
not notice each slight successive alteration in shape, but only 
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Ihe iBOimds thus produced It is a curious fact that m the same 
class of auimals, sounds so different as the drumming of the 
snipers tail, the tapping of the woodpecker’s beak, the harsh 
trumpet-hko cry of certain water-fowl, the cooing of the turtle- 
dove, and the song of the nightingale, should all be pleasing tc 
the females of the several species. But we must not judge of the 
tastes of distinct species by a iimform standard ; nor must we 
Judge by the standard of man’s taste Even with man, we 
should rememb<jr what discordant noises, the beating of tom- 
toms and the shrill notes of reeds, please the ears of savages. 
Sir S. Baker remarks,^*^ that as the stomach of the Arab prefers 
the raw meat and reeking liver taken hot from the animal, so 
does his ear prefer his equally coaise and discordant music to 
all other.’' 

Love-Antics and Ba^ices ^ — The curious love gestures of some 
birds have already been incidentally noticed , so that httle need 
here be added. In ISToilhern America, large numbers of a grouse, 
the Titrao pliitsiauell us y meet oveiy morning dui mg the breeding- 
season on a selected level spot, and here they run round and 
round in a circle of about fifteen or twenty feet in diameter, so 
that the ground is worn quite bare, like a fairy-rmg. In these 
Partridge-dances, as they are called by the hunters, the birds 
aasume the strangest attitudes, and run round, some to the left 
and some to the right. Audubon describes the males of a heron 
(^Arde% herodias) as walking about on their long legs with great 
dignity l)efore the females, biddmg defiance to their rivals With 
one of the disgusting carrion-vultures ( Oathartes jota) the same 
naturalist states that ‘Hhe gesticulations and parade of the 
males at the beginning of the love-season are extremely 
ludicrous.” Certain birds perform their love antics on the wing, 
as we have seen with the black African weaver, mstead of on the 
ground. During the spring our little white-throat (^Syluta 
cinerea) often rises a few feet or yards in the air above some 
bush, and flutters with a fltful and fantastic motion, singu^ all 
the while, and then drops to its perch ” The great Enghsh 
bustard throws himself into indescribably odd attitudes whilst 
courting the female, as has been figured by Wolf. An alhed 
Indian bustard (Ojfis at such times rises perpen- 

dicularly into the air with a hurried flapping of his wmgs, 
raising his crest and puffing out the featheis of his neck and 
bieast, and then drops to the ground he repeats this 
manoeuvre several times, at the same time humming m a 
peculiar tone Such females as happen to be near obey this 
ISTile Tnbutan«sof Abyssmia/ 1867, p. 203, 
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saltatory siimmons/^ and when they appr<meh he trails lus 
wings and spreads his tail hke a tnrkej-eock/^ 

But the most cunons case is affordcnl by three allied genera of 
Anstralian birds, tlie famous Bowsr-birds,^ — no doubt the ro- 
descendants of some ancient species which ^rst acquired the 
strange instinct of constructing bowers for performing their 
loTe-antics. The bowers (fig 4G), which, as wo shall hereafter 
see, are decorated with feathers, shells, homm, and leay^, are 
bmit on the ground for the sole purpose of courtship, for their 
nests are formed in trees. Both sexes assist in the erection of 
the bowers, but the male is the principal workman* So strong 
IS this instinct that it is practised under confinement, and Mr. 
Strange has dc^nbed **’ the habits of some Satm Bower-birtls 
which he kept in an aviary m New South Wales. At times 
** the male will chase the female all over the aviary, then go to 
** the bower, pick up a gay feather or a largo leaf, utter a curious 
'' kind of note, set all his feathers erect, run round the bower and 
“ become so excited that his eyes appear ready to start from his 
head; he continues opening first one wing then the other, 
uttering a low, whistling note, and, like the domestic cock, 
seems to be picking up something from the ground until at 
last the female goes gently towards him/' Captain Stokes has 
described the habits and play-houses " of another special, the 
Great Bower-bird, winch was seen amusing itself by fiying 
‘‘ backwards and forwards, taking a shell alternately from eacli 
side, and carrying it through the archway in its mouth/' 
These curious structures, formed solely as halls of assemblage, 
where both sexes amuse themselves and pay their court, must 
cost the birds much labour. The bower, for instance, of the 
Fawn-breasted species, is nearly four feet in length, eighteen 
inches in height, and is raised on a thick plattorm of sticks. 

Decoration . — will first discuss the cases in which the males 
are ornamented either exclusively or in a much higher degree 
than the females, and in a succeeding chapter those in which 
both sexes are equally ornamented, and finally the rare eases in 
which the female is somewhat more brightly-coloured than the 

For Tetrao pha^neUus,^ see the Indian En«;tard, Jerd on, ‘Buds 
Bichaidson, ‘ Fauna, Bor. America/ of* India/ voL lu. p 6 IS. 
p. 361, and for farther particulais Gould, Handbook to the Birds 

Capt. Blakxston, * Ibis/ 1863, p. 125. of AustralnV ^oh i. pp- 444, 449, 
For the Cathaites and Ardea, Au- 455, The bower ot the Satin 
dubon, ‘ Ormth, Biography/ vol. li. Bower-hird may be seen in the 
p 51, and vol. iii p. 89. On the Zoological Society's Gardens, Eo- 
White-throat, Macgilhvray, * Hist. geiit% Park, 
butisb buds/ vol 11 . p. 354. On 



3^2 lie Descent of Man. Pabt Ji 

male, kz with the arfificial ornaments tiRed by sayage and 
civilised men, &u with the natural ornaments of birds, the head 
IS the chief seat ot decoration.®^ The ornaments, as mentioned 



See lemaxks to this effect, on kmmah/ by Mi J Shaw, in the 
tha ‘ Feel mg of Deauty among ‘Athenamm,’ Nov 24th jl8b6,p 681. 
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at the commonccineTit of this chapter, are WBilerfallj diTcr- 
sified. The pinmes on tho front or back of the head comiht of 
TanonsIyHshaped feathers, sometiines capable of erection or 
expansion, hj which their beautiful colours are fullj displajed. 
Elegant ear-tufts (see fg. SCI, ante) are occasioimilj present. 
The head is sometimes covered with velvety down, as with the 
pheasant; or is naked and vividly coloured- The throat, also, is 
Bometimos ornamented with a l>eard, wattles, or canmclas. Bneh 
appendages are generally brightly-coloured, and no doubt ser^o 
as ornaments, though not always ornamental m our eyes; for 
whilst the male is in the act of courting the female, they often 
swell and assume vivid tints, as m the male turkey. At such 
times the deshy appendages about the head of the male Tragopan 
pheasant (^Ceriomis Temminckii) swell into a largo lappet on tho 
throat and mto two horns, one on each side of the splendid 
top-knot ; and these are then coloured of the most intense blue 
which I have ever lieheld-®® The African hornbiil (Buco^^ar 
ahy^binicuB) inflates the scarlet bladder-like wattle on its neck, 
and with its wings drooping and tail expanded makes qmie a 
“ grand appearance Even the iris of the eye is sometimes 
moie brightly-coloured in the male than in the female; and this 
* is frequently the case with the l^r-ak, for instance, in our common 
blackbird. In Bucetos rornryafuSy the whole lieak and immensi* 
casque are coloured more eonspicuGUsIy in the male than in tho 
female ; and the oblique grooves upon the sides of the lower 

mandible are peculiar to the male sex/' 

The head, again, olten supports fleshy appendages, filaments, 
and solid protulierances. These, if not common to l^th sexes, 
are always confined to the males The solid protuberances have 
been described in detail by Ur. W. Marsliall,"^* who shews that 
they are formed either of cancellated l>one coaled wuth skin, or 
of dermal and other tissues With mammals true horns are 
always supported on the frontal bones, but with birds various 
bones have been modified for this purpose ; and. in species of the 
same group the protul>erances may have cores of bone, or be 
quite destitute of them, writh intermediate gradations connecting 
these two extremes. Hence, as Dr. Marshall justly remarks, 
variations of the most different kinds have served for tho 
development through sexual selection of these omamanml 
appendages. Elongated feathers or plum^ spring from aiinc^t 

** See Dr. Marie's account with ** ^Land and Water/ 1868, p. 
coloured figures m * Froc. Zooiog. 217. 

So€.' 1872, p. 730. ‘XJeberdie Schidelhocfcer/ 

Mr. Monteiro, ‘Ibis,' vol it ^ Niedeilandischen ArchiT far Zoo 
1882, p. 339. "ogle/ B 1. Heft. 2, 1872. 
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every |>art of tlie body. Tlie feathers on the throat and breast 
are sometimes developed into beautiful raffs and collars. The 
tail-feathers are frequently increased m length , as 'vre see in the 
fcail-coverts of the peacock, and m the tail itselt of the Argus 
pheasant. With the peacock even the bones of the tail have 
been modified to support the heavy tail-coverts/^^ The body of 
the Argus is not larger than that ot a fowl , yet the length from 
the end of the beak to the extremity of the tail is no less than 
five feet three inches/^ and that of the beautifully ocellated 
secondary wing-foathers nearly three feet In a small African 
niglit-jar QCosmefornis vexillaiius) one of the primary wing- 
feathers, during the breeding-season, attains a length of twenty- 
six inches, whilst the bird itself is only ten inches m length. In 
another closely-allied genus of mght-jars, the shafts of the elon- 
gated wmg-feathers are naked, except at the extremity, where 
there is a disc.®® Again, in another genus of night-jars, the 
tail-feathers are even still more piodigiously developed. In 
general the feathers of the tail are more often elongated than 
those of the wings, as any great elongation of the latter impedes 
flight. We thus see that in closely-allied birds ornaments of 
the same kind have been gained by the males through the 
development of widely different feathers. 

It IS a curious fact that the feathers of species belonging to 
very distinct groups have been modified in almost exactly the 
same peculiar manner. Thus the wing-feathers in one of the 
above-mentioned mght-jars are bare along the shaft, and ter- 
minate in a disc ; or are, as they are sometimes called, spoon or 
racket-shaped. Feathers of this kind occur in the tail of a 
motmot (^Ettmomota superciliaris)^ of a kmg-fisher, finch, hum- 
ming-bird, parrot, several Indian drongos (Dicruras and Edolius, 
m one of which the disc stands vertically), and m the tail of 
certain birds of paradise. In these latter birds, similar feathers, 
lieautifully ocellated, ornament the head, as is likewise the case 
with some galhnaceous birds. In an Indian bustard (Bppheotides 
auritus) the feathers forming the ear-tufts, which are about four 
mches in length, also terminate in discs.®^ It is a most singular 
fact that the motmots, as Mr Salvm has clearly shewn,^® give to 
their tail feathers the racket-shape by bitmg off the baibs, 
and, further, that this continued mutilation has produced a 
certam amount of inherited effect. 

Dr. W. Max shall, ‘Tiber dea Tog- 1864, p 114. Lmagst me, ‘ Expedi- 
ekchwanx,’ ibid. B I Heft 2, 1872. tion to the Zambesi/ 1865, p. 66. 

Jaidine's "-l^atmali&t Libiaiy; Jeidon, ‘Buds of Inaia,' vol. 

Buds,’ vol- XIV. p 166. ui p 620. 

StiUter, m the ‘Ibis/ vol vl ‘Pioc. Zoolog. Soe.’ 1878, p. 429 
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the Imhs of tlie feathers m various widely-dlatmei 
birJs are fllamoiiluus or i»lximosej as iputh Rome herons, ibaw^, 
inrd i of paXiidise, and Gallinaceaa In other cases the 
fhsrppe&.x% leaving the shafts hare from end to end; and thes^i in 
tiif* tali of the apoda attain a Itiigth of thirty -font 

Indies 111 i\ (tig. 47) they are imich shortt^r ana 

thin. Smaller feathers when thus denuded appear lile bristles, 
as on the breast of the turkey-cock. As any fleeting fashion in 
dress comes to be admired by man, so with birds a change of 
almost any kind m the structure or colouring of the feathers In 
the male appears to have been admired by the ft^male. The 
fact of the feathers in widely distinct groups, having been 
modih^ in an analogous manner, no doubt de^jends primarily 
on all the feathers having nearly the same structure and manner 
of development, and consequently tending to vary in the same 
manner. We often see a tendency to analogoub variability in 
the plumage of our domestic breeds belonging to distin^ t 
species. Thus top-knots have appeared in several B|>ecits. In 
an extinct variety of the turkey, the top-knot consisted of bare 
qiulls surmounted with plumes of down, so that they somewhat 
resembled the racket-shaped feathers above described. In 
ceidain breeds of the pigeon and fowl the feathers are plumose, 
with some tendency m the shafts to be naked. In the Selms- 
toj>ol g(x>se the scapular feathers are greatly elongated, curled, 
or even spirally twisted, with the margins plumose.^ 

In regard to colour haidly anything need here l>e said, for 
every one knows how splendid are the tints of many birds, and 
how harmoniously they are combined. The colours are often 
luelallic and iridescent Circular spots are sometimes sur- 
3 ounded by one or more differently shaded zones, and are thus 
iHiiiverted into ocelli Nor need much be said on the wonderful 
diderence betx;veen the sexes of many birds. The common 
peacock offers a striking instance. Female birds of paradise 
are obscurely coloured and destitute of all ornaments, whilst the 
males are probably the most highly decorated of all birds, and 
in so many different ways, that they must be seen to he appre- 
ciated. The elongated and golden-orange plumes 'which spring 
from beneath the wun^ of the Paradis^a apoda^ when vertically 
erected and made to vibrate, are described as forming a sort of 
halo, m the centre of which the head “ looks like a little emerald 
“ sun with Its rays formed by the two plumes.^^^^ In another 


Wallace, m ^ Annals and Mag 
of Nat. Hist ’ vol XX. 1S57, p. 416 
and in hm ‘ Malay Aichipelag*', 
vol u 1SC9^ p- ddU. 


See my work on ^ Tke Variation 
of Animals and Plants under Domes- 
tication/ vol. i. pp. 289, 293, 

Quoted from M. de l^trefnBaye 
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Male humming-birds (tigs. and III) alnioht Tie with birds of 
paradise in their l>eauty, as every one wili admit who has seem 
Mr. Gould’s splendid volumes, or his nch eolleetion. It is very 
remarkable in how many different ways these birds are orna- 
mentecl Almost every part of their plumage has berm taken 
advantage of, and modilied, and the modifications have been 
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same species in other characters ; auA these have seized on 
by man and much augmented — as shewn hy the tail of the fan* 
taiJ-pigeon, the hood of the jaeobm, the beak and wattle of the 
earner, and bo forth. The solo difference between these cases is 
that in the one, the result is due to man’s selection, whilst in 
the other, as with humming-birds, birds of paradise, d:c., it is 
due to the selection by the females of the more beautiful mal®. 

I will mention only one other bird, remarkable from the ex- 
treme contrast in colour between the sexes, namely the famous 
liell-bird (Ghobmorh^nchus mveiffs') of S. America, the note of 
which can be distmguished at the distance of nearly three miles, 
and astonishes everyone when first hearing it. The male is 
liura white, whilst the female is dusky-green, and white is a 
very rare colour m terrestrial species of moderate size and m- 
offensive habits. The male, also, as described by ’Waterton, 
has a spiral tube, nearly three inches in length, whitli rises from 
the base of the beak. It is jet-black, dotted over with minuto 
downy feathers This tul>6 can be inflated with air, through a 
communication with the palate; and when not mfiated hangs 
down on one side. The genus consists of four species, the males 
of which are very distinct, whilst the females, as descrited by 
Mr. Sclater in a very interestmg paper, closely resemble each 
other, thus offering an excellent instance of the common rule 
that within the same group the males differ much more from 
each other than do the females In a second species (Cl nudi^ 
colhs) the male is likewise snow-white, w^th the exception of a 
large space of naked skin on the throat and round the eyes, 
which durmg the breedmg- season is of a fine green colour. In 
a thud species (C. tricarunculatus^ the head and neck alone of 
the male are white, the rest of the body being chesnut-bro’wn, 
and the male of this species is provided with three filamentous 
projections half as long as the body — one rising from the base 
of the beak, and the two others from the comers of the mouth."*'^ 

The coloured plumage and certain other ornaments of the 
axlult males are either retained for life, or are iieriodically re- 
newed durmg the summer and breeding-season. At this same 
season the beak and naked skm about the head frequently 
change colour, as with some herons, ibises, gulls, one of the 
l>ell-birds just noticed, &a In the white ibis, the cheeks, the 
mfiatable skm of the throat, and the basal portion of the beak 
then become crimson In one of the rails, Oallicrex cristatus^ a 

Mr. Sclater, ‘ Intellectual Ob- plate, in tbe * Ibts,’ 1865, p. 90. 
i&eiTei,* Jan. 1867 *W^atei ton’s ‘Land and Water/ 1867, p 

Wanderings/ p 118. See *iho Mr. 394, 
interesting pai>er, with a 
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laxge red caruncle is deYeloped durmg tliis period on tlie head 
of the male. So it is with a thin homy crest on the beak of 
one of the pelicans, P- eryihrorhyncTius ; for after the breeding- 
season, these homy crests are shed, like horns from the heads 
of stags, and the shore of an island m a lake in I^evada was 
found covered with these curious exuviso 

Changes of colour in the plumage according to the season 
depend, firstly on a double annual moult, secondly on an actual 
change of colour m the feathers themselves, and thirdly on their 
duliHcoloured margms being periodically shed, or on these three 
processes more or less combined The shedding of the de- 
ciduary margins may be compared with the shedding of their 
down by very young birds ; for the down m most cases arises 
from the summits of the first true feathers/® 

With respect to the birds which annually undergo a double 
moult, there are, firstly, some kmds, for mstance snipes, swallow- 
plovers (Glareote), and curlews, in which the two sexes resemble 
each other, and do not change colour at any season. I do not 
know whether the winter plumage is thicker and warmer than 
tha summer plumage, but warmth seems the most probable end 
attained of a double moult, where there is no change of colour. 
Secondly, there are birds, for mstance, certain species of Totanus 
and other Grallatores, the sexes of which resemble each other, 
but in which the summer and winter plumage dilier slightly in 
colour. The difference, however, in these cases is so small that 
it can hardly be an advantage to them , and it may, perhaps, 
b© attributed to the direct action of the different conditions to 
which the birds are exposed during the two seasons Thirdly, 
there are many other birds the sexes of which are alike, but 
which are widely different in their summer and winter plumage* 
Fourthly, there are birds, the sexes of which differ from each 
other in colour ; but the females, though moultmg twice, retain 
the same colours thioughout the year, whilst the males undergo a 
change of colour, sometimes a great one, as with certain bustards. 
Fifthly and lastly, *ihere are birds the sexes of which differ from 
each other in both feheir summer and winter plumage ; but the 
male undergoes a greater amount of change at each recurrent 
season than the female — of which the ruff (^Machetes pugnax) 
offers a good instance. 

"With resjiect to the cause or purpose of the differences in 
colour between the summer and winter plumage, this may in 
some mstances, as with the ptarmigan,'^® serve durmg both 

Mr D. G. Elliot, in * Froc. edited by P L. Sclater. Kay Soo, 
Zool Soc.' 1869, p 589 1867. p. 14. 

Ni*. 2 sch’s ‘ Fteiylography/ The brown mottled snmmeJ 
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seasom as a protostion. When the differeiice hetwef'ii the two 
plumages is shglit, it inaj perhaps be attributol, already 
remarked, to the direct action of the eonditions of life. But 
with many birds there can hardly Im a doubt that the summer 
plumage is ornamental, eTen when both sexes are alike. Wo 
may conclude that this is the case with many herons, egrets, 
&c,, for they acquire their beautiful plumes only during the 
breeding-season. Moreover, such plumt^s, top-knots, &€., though 
passessed by lK>th sexes, are occasionally a little more developed 
m the male than in the female ; and they resemble the plumes 
and ornaments possessed by the males alone of other birds. It 
IS also known that confinement^ by affecting the reproduetive 
system of male birds, frequently cheeks tlie development of then? 
secondary sexual characters, but has no immediate influence 
on any other characters ; and I am informed by Mr. Bartlett 
that eight or nine specimens of the Knot {lriu*ji re- 

tained their unadorned winter plumage in the Zoological Gardens 
throughout the year, from which fact we may mfer that the 
summer plumage though common to both sexes partakes of the 
nature of the exclusively masculme plumage of many other 
birds 

From the foregoing facts, more especially from neither sex of 
certain birds changing colour diuing either annual moult, or 
changing so slightly that the change can hardly be of any service 
to them, and from the temales of other species moulting twice 
retaining the same colours throughout the year, we may 
conclude that the habit of annually moulting twice has not 
been acquired m ordt.r that the male should assume an orna- 
mental character during the breeding-season ; but that tha 
double moult, having l^en originally acquired for some distinct 
purpose, has subsequently been taken advantage of in certam 
cases for gaming a nujjtial plumage 

It appears at first sight a surprising circumstance that some 
closely-alhed species should regularly undergo a double annual 

plumage of the ptarmigan ib of as statements on moulting, see, on 
much importance to it, as a pio- snipes, , Alacgiihriaj, * Hi:*t. 
tection, as the white winter plu- But Biiils/ vol iv p 371; on 
mage; for m Sctindinavia, during 01aieul«3e, ctiilews. and bustards, 
the spimg, when the snow has Jeidon, * Buds of India/ toL iiL pp. 
disappeaied, this bud is known to 615, 630, 683, on Totanns, ibid. p. 
suffer greatly from birds of prey, 700 ; on the plumes of herons, ibid, 
before it has acquired its summer p. 738, and Macgilhvraj, toI. iv. 
dress : s#"e Wilhelm von Wright, m pp 435 and 444, and Mr- Stafford 
Lloyd, ‘Game Buds of Sweden,’ A lien ^ in the * Ibis/ voL v- 1863, ^ 
867, p. 125. 33. 

In regard to the previous 
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moult, and others only a single one. The ptarmigan, for 
instance, moults twice or even thrice in the year, and the hlack- 
cot^k only once : some of the splendidly coloured honey-suckers 
(NectarinisB) of India and some sub-genera of obscurely coloured 
pipits (Antiius) have a double, whilst others have only a single 
annual moult But the gradations m the manner of moulting, 
which are known to occur wuth various birds, shew us how 
species, or whole groups, might have onginally acquired their 
double annual moult, or having once gained the habit, have 
again lost it. With certain bustards and plovers the vernal 
moult is far from complete, some feathers being renewed, and 
some changed in coloxir. There is also reason to believe that 
with certain bustards and rad-lake birds, which properly under- 
go a double moult, some of the older males retam their 
nuptial plumage throughout the year. A few highly modified 
feathers may merely be added durmg the spring to the plumage, 
as occurs with the disc-iormed tail-feathers of certain drongos 
{Bhrtngu) in India, and with the elongated feathers on the 
back, neck, and crest of certain herons. By such steps as these, 
the vernal moult might be rendered more and more complete, 
until a perfect double moult was acquired Some of the birds 
of paradise retam their nuptial feathers throughout the year, 
and thus have only a smgle moult ; others cast them directly 
after the breedmg-season, and thus have a double moult, and 
others again cast them at this season during the first year, but 
not afterwards, so that these latter species are mtermediate m 
their manner of moulting. There is also a great difference with 
many birds m the length of time during which the two annual 
plumages are retamed ; so that the one might come to be re- 
tained for the whole year, and the other completely lost. Thus 
in the spring Machetes pttgnax retams his raff for barely tw’o 
months. In Natal the male widow-bird iCliera progne) acquires 
his fine plumage and long tail-feathers in December or January, 
and loses them in March; so that they are retamed only for 
about three months. Most species, which undergo a double 
moult, keep their ornamental feathers for about six months 
The male, however, of the wild GaUus hanktva retains his neck- 
hackles for nine or ten months ; and when these are cast off, the 
underlying l^lack feathers on the neck are fully exposed tc view\ 
But with the domesticated descendant of this species, the neck- 
hackles of the male are immediately replaced by new ones ‘ so 

On the Tnonlting of the ptar- 359, 365, 369. On the moulting of 
migan, sae Gould*s ‘Biidb of Great Anthus, see m ‘Ibis/ 

Britain.’ On the honey-suckers, p. 3g. 

‘ Buds of Irdia,’ vo], i. pp. 
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timt we here see, as to part of the plttmage, a double aaoDtilt 
changed under domestication into a single moult/-* 

The common dmke (-dnas hoschfis} after the breeding-seasHon 
is well known to lose Ins male plumage for a peraj^l of three 
months, during which time he assumes that of the female- The 
male pintail-duck (Ann^ ar^ita) loses his plumage for the shorter 
period of six weeks or two months ; and Monta^ remarks that 
‘‘ this double moult within so short a tune is a mc^t cxtra- 
^ ordinary circumstance, that seems to bid defiance to all hitman 
reasoning.” But the behever in the gradual modification of 
sjiecies will be far from feeling surprise at finding gradations of 
all kinds. If the male pintail were to acqniro his new plumage 
within a still shorter period, the new male feathers would 
almost necessarily be mingled with the old, and both with some 
proper to the female ; and this apparently is the case with the 
male of a not distantly-allied bird, namely the set tafor, 

for the males are said to nndergo a change of plumage, which 
assimilates them m some measure to the female.” By a little 
further acceleration m the process, the double moult would be 
completely lost 

Some male birds, as before stated, become more brightly 
coloured m the spring, not by a Temal moult, but either by an 
actual change of colour in the feathers, or by their ol^urely- 
coloured deciduary margins being shed. Changes of colour thus 
caused may last for a longer or shorter time. 3hi the FtleeufiUB 
ojiocrotal as a beautiful rosy tmt, wuth lemon-coloured marks on 
the breast, overspreads the %vhole plumage in the spring ; but 
these Tints, as Mr. Sclater states, do not last long, disappearing 
generally in about six weeks or two months after they have 
been attained.” Certain finches shed the margins of their 
feathers in the spring, and then become brighter coloured, while 
other finches undergo no such change. Thus the Fringilfa trisUs 
of the United States (as well as many other American species) 

*® For the foregoing statements of the ITeiodias htib>iicus^ Mr, S. S. 
m regal d to paitial moults, and Alien, m *IbiV 1863, p 3*^ On 
on old males retaining their anptial Galius bankwaj BIvth, m * Annals 
plumage, see Jerdon, on bustards and Mag of l^at. Hist/ vol i. 184E, 
jnd plovers, m ‘Birds of India,* vol, p 455, see, also, on this subject, 
111 pp 617, 637, 799, 711 Also mj ‘Vaiiation of Animals under 
Blyth in ‘ lAnd and Wat*»r,* 1867, Domestication,* vol. i p 236, 
p 34, On the moulting of Para- See Macgi 111 vi ay, ‘ Hist. British 

dAsea, see an inteiesting article by Birds* (\ol v, pp 34, 70, and 223), 
Dr W Marshall, ‘Ai chives Neei Ian- on the moulting of the Anatidse, 
daises,* tom vi 1871- On the Yidua, with quotations from Waterton and 
*Ibis,* voL in 1861, p 133, On Montagu Also Ifarrell, ‘Hast, of 
the Drongo-shiikes, Jerdon, abid. Baitash Bards/ vol. lu. p, 243* 
troh V* veraal moult 
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exMMi^ its lOTgM colours only when the winter is past, wliilst 
our goldfiiich, which exactly represents this bird m habits, and 
our siskin, which represents it still more closely m strncturo, 
undergo no such annnal change. But a difierence of this kind 
in the plumage of allied species is not surprising, for with the 
common linnet, which belongs to the same family, the cnmson 
torehead and breast are displayed only during the summer in 
England, whilst m Madeira these colours are retamed through- 
out the year.*^ 

Di% fifty hy Male Birds of their JBlumage. — Ornaments of all 
kinds, ^ hether permanently or temporarily gained, are sedulously 
displayed by the males, and apparently serve to excite, attract, 
or fascinate the females. But the males will sometimes display 
their ornaments, when not in the presence of the females, as 
occasionally occurs with grouse at their baiz-places, and as may 
he noticed with the jieacock; this latter bird, however, evidently 
wishes for a spectator of some kind, and, as I have often seen, 
will shew off his hnery before poultry, or even pigs.®^ All natu- 
ralists who have closely attended to the habits of birds, whether 
in a state of nature or under confinement, are unanimously of 
opinion that the males take delight m displaying their beauty. 
Audubon frequently speaks of the male as endeavouring in 
various ways to charm the female. Mr. Gould, after desenbing 
some peculiarities m a male humming-bird, says he has no doubt 
that it has the power of displaying them to the greatest advantage 
ixifore the female. Dr. Jerdon®® insists that the beautiful plum- 
age of the male serves to fascinate and attract the female.” 
Mr. Bartlett, at the Zoological Gardens, expressed hnnself to me 
in the strongest terms to the same effect. 

It must be a grand sight m the forests of India to come 

suddenly on twenty or thirty pea fowl, the males displaying 

their gorgeous trains, and strutting about m all the pomp ot 
‘ pride before the gratified females.^’ The wild turkey-cock 
erects his ghttering plumage, expands his finely-zoned tail and 
barred wing-feathers, and altogether, with his crimson and 
blue wattles, makes a superb, though to our eyes, grotesque 

On the pelican, see Sclater, in 1863, p. 230. 

*Proc. ZooL Soc.’ 1868, p. 265. See also ‘ Oi namental Ponlti y,’ 

On the Ameiican finches, see Au- by Rev. E, S. Dizon, 1848, p. 8. 
dnbon, Ormth. Biography,' voL i. ‘ Buds of India,' mtroduct. voL 

pp. 174, 221, and Jeidon, ^Buds of i. p xxiv. ; on the peacock, vol m. 
India,' vol n. p. 383. On the p. 507. See Gould’s ‘ Introduction 
e^nngilla cannabtna of Madeira, Mr, to the Trochilidse,' 1861, pp. 15 and 
E. Vernon Harcourt, Ibis,* vol, v,. 111. 
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apptjaraiic<‘. ^Simiku: facts liave already been given with respect 
to grouse of various kinds* Turning to another Order. The 
male Miquroia (fig, 50) is one of the most beautiful 

in the world, being ot a splendid orange, with some of the 
feathers curiously truncated and plumose The female is brown- 
ish-green, shaded with red, and has a much smaller crest. Sir 
li. Scliomhurgk has described their courtship, he found cue 



Pjg 50, Ilupicola crocea, male (T VT Wood^. 


of their meeting-places where ten naales and two females wore 
present. The space was from four to five feet in diameter, and 
appeared to have been cleared of every blade of grass and 
smoothed as if by human hands. A male was capering, to the 
apparent delight of several others. Now spreading its wings, 
“ throwing up its head, or opening its tail like a fan ; now 
strutting about with a hopping gait until tired, when it 
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^ gabbled some kind of note, and was relieyed by another. Thus 
three of them sticcessively took the held, and then, with self- 
** approbation, withdrew to rest/' The Indians, in order to 
obtain their skins, wait at one of the meetmg-places till the 
birds are eagerly engaged m dancing, and then are able to kill 
with their poisoned arrows four or five males, one after the 
other.®^ *^"ith birds of paradise a dozen or more fall-plumaged 
males congregate in a tree to hold a dancing-party, as it is 
called by the natives : and here they fly about, raise their wings, 
elevate their exquisite plumes, and make them vibrate, and 
the whole tree seems, as Mr. Wallace remarks, to be filled with 
waving plumes. When thus engaged, they become so absorbed 
that a sMlful archer may shoot nearly the whole party. These 
birds, when kept in confinement in the Malay Archipelago, are 
said to take much care m keeping their feathers clean; often 
spreading them out, examining them, and removing every speck 
of dirt. One observer, who kept several pairs ahve, did not doubt 
that the display of the male was intended to please the female 
The Gold and Amherst pheasants during their courtship not 
only expand and raise their splendid frills, but twist them, as I 
have myself seen, obliquely towards the female on whichever side 
she may be standing, obviously in order that a large surface may 
l#e displayed before her/* They likewise turn their beautiful 
tails and tail-coverts a little towards the same side. Mr. Bartlett 
has observed a male Polyplectron (fig. 51) m the act of court- 
ship, and has shewn me a specimen stuffed in the attitude 
then assumed The tail and wing-feathers of tins bird are 
ornamented with beautiful ocelli, like those on the peacock's 
tram. Now when the peacock displays himself, he expands and 
erects has tail transversely to his body, for he stands in front 
of the female, and has to shew off, at the same time, his rich 
blue throat and breast. But the breast of the Polyplectron m 
obscurely coloured, and the ocelh are not confined to the tail- 
feathers. Consequently the Polyplectron does not stand m front 
of the female, but he erects and expands his tail-feathers a little 
obliquely, lowering the expanded wing on the same side, and 
raising that on the opposite side. In this attitude the ocelh 
o\er the whole body are exposed at the same time before the 

‘Journal of R Geograph. Soc.’ IVIi. T. W. Wood has given 

vol X 1840, p 236 (‘ The Student/ Apiil 1870, p. 115) 

** ‘ Annals and Mag of Nat. Hist * a full account of this manner of 
^oi, xiii 1854, p 157 ; also Wallace, display, by the Gold pheasant and 
ibid. Tol XX. 1857, p 412, and ^ The by the Japanese pheasant, 

Malay I ichipelago,’ voC ii. 1869, p t€rstcolor ^ and he calls it tht laterAl 

252 Also I>r. Bennett, as quoted oi one-^ided display, 
by )Vrehtn, ‘Thieileben/ B- iii, s. 326, 
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eyes of the admiring female m one grand hespangli^d expan-^e. 
To whicheyer bide biio may turn, tiie expanded wings and the 
oblKiuely-held tail are turned to’svards her. The male Trago|>aii 
pheasant acts in nearly the bame manner, for he raises the 
leathers of the body, though not the y*mg at&elf, on tlic side 
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IS opposite to the female, and which would otherwise be 
concealed, m that nearly all the beautifully spotted feathers arc 
exhibited at the same time. 

The Ai gus phea^^ant affords a much more remarkable case. The 
immensely developed secondary wing-feathers aie confined to the 
male; and each is ornamented with a row of from twenty to 
t's^enty-tliree ocelli, above an mch m diameter. These feathers 
are also elegantly marked with oblique stripes and rows of spots 
of a dark colour, like those on the skm ot a tiger and leopard 
combmed. These beautiful ornaments are hidden until the male 
show's himself off before the female. He then erects his tail, and 
expands his wing-feathers into a great, almost upright, eironlar 
ttm or shield, which is earned m front of the body. The neck 
and head are held on one side, so that they are concealed by the 
fan ; hut the bird m order to see the female, before whom he is 
displaying himself, sometimes pushes his head between two of 
the long wing-feathers (as Mr. JBartlett has seen), and then pre- 
sents a grotesfiue appearance This must pe a frequent habit 
•with the bird m a state of nature, for Mr. Bartlett and his son on 
examining some perfect skins sent from the East, found a place 
between tw'o of the feathers, which was much frayed, as if the 
head had hcie frequently been pushed through. Mr. Wood 
thinks that the male can also peep at the female on one side, 
beyond the margm of the fan. 

The ocelli on the wing-feathers are wonderful objects ; for they 
are so shaded that, as the Duke of Argyll remarks,^ they stand 
out hke bails lying loosely within sockets. When I looked at 
the specimen in the British Museum, which is mounted with the 
wings expanded and traiimg downwards, I was however greatly 
disappointed, for the ocelli appeared flat, or even concave. But 
Mr <^uld soon made the case clear to me, for he held the 
feathers erect, in the position m which they 'would naturally be 
displayed, and now, from the hght shining on them from above, 
each ocellus at once resembled the ornament called a ball and 
socket. These feathers ha"^ e been shewn to several artists, and 
all have expressed their admiration at the perfect shading. It 
may well be asked, could such artistically shaded ornaments 
have been formed by means of sexual selection But it will be 
convenient to defer giving an answer to this question, until we 
t.'eat m the next chapter of the prmciple of gradation. 

The foregomg remarks relate to the secondary wmg-feathers, 
but the primary wmg-feathers, which in most galLmaceous birds 
are uniformly coloured, are in the Argus pheasant equally 
wonderful. They are of a soft brown tint with numercus dark 
‘ The Reign of Law/ 18G7 p. 203. 
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8pots^ each of whieli consists of two or three Mack dots with a 
surronndiiig dark zone. But the chief ornament is a space 
parallel to the dark-blue shaft, which m outhne forms a perfect 
second feather lying within the true feather. This inner part io 
coloured of a lighter chesnut. and is thickly dotted with minuta 



Hg, 53. Side view of male Argus pheasant, whilst dispraying: before the femal©. 
Observed and sketched from nature by Mr. T. W- Wood. 
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white I have shewn this feather to seveial pei&uns, and 

maBj have atlmired it even more than the ball and socket 
fe!ithers, and have declared that it was more hke a work of art 
than of nut lire Now these feathers are quite hidden on all 
ortlmary oecasions, but are fully displayed, together with the 
long -^ocondaiy feutherr^ wrhen they are ail expanded together so 
as to form tlie great lan or shield. 

The case of the male Argus pheasant is eminently interesting, 
because it aSbids good evidence that the most rejSned beauty may 
serve as a sexual charm, and lor no other purpose. We must con- 
clude that this is the case, as the secondary and primary wing- 
feathers are not at all displayed, and the ball and socket orna- 
ments are not exhibited m fall perfection, until the male assumes 
the attitude of courtship. The Argus pheasant does not possess 
brilliant colours, so that his success in love appears to depend on 
the gr^at size of his plumes, and on the elaboration of the most 
elegant patterns. Many will declare that it is utterly incredible 
that a female bird should be able to appreciate fine shading and 
exquisite patterns It is undoubtedly a marvellous fact that she 
should possess this almost human degree of taste. He who 
thinks that he can safely gauge the discrimination and taste of 
the lower animals may deny that the female Argus pheasant can 
appreciate such retmed beauty , but he will then be compelled 
to admit that the extraordinary attitudes assumed by the male 
during the act of courtship, by which the wonderful beauty of 
his plumage is fully displayed, are purposeless ; and this is a 
conclusion w’hich I for one will never admit. 

Although so many pheasants and alhed gallinaceous biids 
carefully display their plumage before the females, it is remark- 
able, as Mr Bartlett informs me, that this is not the case with the 
dull-coloured Eared and Cheer pheasants (Urossoj^tilon auritn'in 
and Fhasianus n^llichii) ^ so that these birds seem conscious 
that they have little beauty to display. l^Ir. Bartlett has never 
seen the males of either of these species fighting together, though 
he has not had such good opportunities for observing the Cheer 
as the Eared pheasant. Mr. Jenner Weir, also, finds that all 
male birds with rich or strongly-characterised plumage are 
more quarielsome than the dull-coloured species belonging to 
the same groups. The goldfinch, for mstance, is far more 
pugnacious than the Imnet, and the blackbird than the thrush. 
Those birds which undergo a seasonal change of plumage like- 
wise becomes much more pugnacious at the period when they 
are most gaily ornamented. No doubt the males of some 
obscuieI> -coloured birds fight despoiately together, but it 
nppeaib that when sexual selection has been highly infiiientiai, 
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and has given l>rlglit colours to the malts of any s^pcci^ s, it hia 
also very often given a strong iendenej to pugnacity. "We shall 
meet with nearly analogous cases when vie treat of mammals. 
On the oilier hand, '^^ith birds the power of song and brilliant 
colours have rarely been both acquired by the males of the same 
species ; but m this case, the advantage gamed would ha\e been 
the same, namely, success in charming the female. Nevertheless 
it must bo owned that the males of several brilliantlj coloured 
birds have had their feathers specially modifitd for the sake ot 
producing instrumental music, though the beauty of tins cannot 
be compared, at least according to our taste, with that of the 
vocal music of many songsters. 

We will now turn to male birds which are not ornamented m 
any high degree, but which nevertheless display during their 
courtship whatever attractions they may possess. These cases 
are in some respects more curious than the foregoing, and have 
been but little noticed. I owe the following facts to Mr. Weir, 
who has long kept confined birds of many Muds, including all tb^ 
British Bringillidfe and Emlierizidm. The facts have been selected 
from a large body of valuable notes kindly sent me by him. The 
bullfinch makes his advances in front of the female, and then 
puffs out his breast, so that many more of the crimson feathers 
are seen at once than otherwise would be the case. At the 
same time he twists and bows his black tail from side to side m 
a ludicrous manner. The male chaffinch also stands in front of 
the female, thus shewing his red breast and blue bell,” as the 
fanciers call his head , the wings at the same time being shghtly 
expanded, with the pure white bands on the shoulders thus 
rendered conspicuous The common linnet distends his rosy 
breast, slightly expands his brown wings and tail, so as to make 
the best of them by exhibiting their white edgings. We must, 
however, be cautious in concluding that the wings are spread 
out solely for display, as some bmds do so whose wings are 
not beautiful. This is the case with the domestic coefi:, but it 
IS always the wing on the side opposite to the female which is 
expanded, and at the same time scraped on the ground. The 
male goldfinch behaves differently from all other finches: his 
wings are lieautiful, the shoulders being black, with the dark- 
tipped wing-feathers spotted with white and edged with golden 
yellow. When he courts the female, he sways his body from 
side to side, and quickly turns his slightly expanded wmgs first 
to one side, then to the other, wdth a golden fiashing effect. 
Mr. Weir informs me that no other British finch turns thus 
from side to side durmg hxs courtship, not even the closely- 
alhed male siskin, for he would not thus add to bis beauty. 

2 B 
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Mc^t of ilie British Buntings are piam coloured biids , but m 
the spring the feathers on the head of the male reed-buntmg 
(^Ernh^Tiza schmniculus) acquire a fine blade colour by the 
abrasion of the dusky tips, and these are erected during the 
act of courtship. Mr. Weir has kept two species of Amadina 
from Australia : the A. cratanotis is a Tery small and chastely 
coloured finch, with a dark tail, white rump, and jet-black uppei 
tail-coverts, each of the latter being marked with three large con- 
spicuous oval sjjots of white This species, wlien courting the 
female, slightly spreads out and vibrates these parti-coloured 
taii-co verts m a very peculiar manner. The male Amadina 
Lathumt behaves very differently, exhibiting before the female 
his brilhantly spotted breast, scarlet rump, and scarlet upper 
tail-co verts. I may here add from Dr. Jerdon that the Indian 
bulbul (^Tycnonotus hsemo^iJ/ons) has its under tail-coverts of a 
crimson colour, and these, it might be thought, could never be 
well exhibited ; hut the bird when excited often spreads them 

out laterally, so that they can be seen even from above 
The crimson under tail-coverts of some other birds, as with one 
of the woodpeckers, Ftcus major, can be seen without any such 
display. The common pigeon has iridescent feathers on the 
breast, and every one must have seen how the male infiates 
his breast whilst courting the female, thus shewing them ofi 
to the best advantage. One of the beautiful bronze-winged 
pigeons of Australia (^OcypJiaps lophotes’) behaves, as descril>od to 
me by IVIr Wen. very differently, the male, whilst standmg 
l)efore the female, lowers his head almost to the ground, spreads 
out and raises his tail, and half expands his wings He then 
alternately and slowly raises and depresses his body, so that the 
iridescent metallic feathers are all seen at once, and glitter in 
the sun. 

Sufficient facts have now been given to shew witli what care 
male birds display their various charms, and this they do with 
the utmost skill Whilst preening their feathers, they have 
irequent oiijKirtunities for admiring themselves, and of studymg 
bow best to exhibit their beauty. But as all the males of the 
same species display themselves in exactly the same manner, it 
appears that actions, at first perhaps intentional, have become 
mstmctive It s(>, we ought not to accuse birds of conscious 
vanity; yet when we see a peacock strutting about, with ex- 
panded and quivering tail-teatners, ho seems the very emblem 
of piide and lanity. 

For the debciiption of these p 1-17 
hiias, see GouItPs ‘ Iltiiidbook to the ‘Birds of India,^ voL 96. 

Buds of Aubti dia/ voL i. 1865, 
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The various ornaments possessed by the males are certainly 
of the highest importance to them, fur m some crises they have 
l>een acquired at the expense of greatly impeded x>owe3rs of 
flight or of runnmg. The African night-jar (Cbsmetornis), 'which 
dnrmg the pairmg-season has one of its primary wmg-feathers 
developed mto a streamer of very great length, is thereby much 
retarded in its flight, although at other times remarkable for its 
swiftness. The unwieldy size ” of the secondary wing-feathers 
of the male Argus pheasant are said almost entirely to deprive 
the bird of flight.” The fine plnmes of male birds of par^ise 
trouble them during a high wind. The extremely long taii- 
feathers of the male wadow-birds (Yidua) of Southern Africa 
render their flight heavy ; ” but as soon as the^ are cast off 
they fly as well as the females. As birds always breed when 
food IS abundant, the males probably do not siifler much m- 
convenience m searching for food from their impeded powers 
of movement , but there can hardly be a doubt that they must 
be much more liable to be struck down by birds of prey. ISlor 
can we doubt that the long tram of the peacock and the long 
tail and wmg-feathers of the Argus pheasant must render them 
an easier prey to any prowlmg tiger-cat, than would otherwise 
be the case. Even the bright colours of many male birds cannot 
fail to make them conspicuous to their enemies of all kmds- 
Hence, as IVIr. Gould has^ remarked, it probably is that such 
birds are generally of .hsposition, as if conscious that their 
beauty was a source ot a.anger, and are much more difSculfc 
to discover or approach, than the sombre coloured and compa- 
ratively tame females, or than the young and as yet unadorned 
males 

It is a more curious fact that the males of some birds which 
are provided with special weapons for battle, and which m a 
state of nature are so pugnacious that they often kill each other, 
suffer from possessing certain ornaments. CJock-fighters tnm 
the hackles and cut off the combs and gills of their cocks , and 
the birds are then said to be dubbed. An undubbed bird, as Mr. 
Tegetmeier insists, " is at a fearful disadvantage , the comb and 
gills offer an easy hold to his adversary’s beak, and as a cock 
<ilways strikes where he holds, when once he has seized his foe. 

On the Cosraetomis, see Li vmg- widow-bxrd, Baj row’s ‘Travels xb 
stone’s * ExpediUoa to the Zambesi,’ Afiit-a/ toL i. p. 243, and ‘Ibis,’ 
28b5, p. 66 On the Argus pheasant, vol iii 1861, p, 133 Mr. Gould, 
dardine’s ‘Nat Hist Lib: Buds/ on the shyness of male birds, ^ Hand- 
\ol XIV. p. 167. On Birds of book to Buds of Australia/ voL i. 
Paradise, Lesson, qvoted by Brehm, 1865, pp 210, 457. 

‘ Ihierlebea/ B lu. s 325. On the 

* 2 E> 2 
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he haFiliJm entirely in his po^^er. E\en supposing that tha 
'' hint IS not killed^ of blood stiffeicd by an undiibbed 

cock IS innch greater than that sustained by one that has been 
trimmed ^ Young turkey-cocks m fighting always seize hold 
of each other’s wattles ; and I presume that the old birds fight in 
the name manner. It may perhaps be objected that the comb 
and wattles are not ornamental, and cannot be of service to the 
birds in this way; but even to our eyes, the beauty of the glossy 
bln-ek Spanish cock is much enhanced by Ixis white face and 
crimson comb ; and no one who has ever seen the splendid blue 
wattles of the male Tragopan pheasant, distended in courtship 
can for a moment doubt that beauty is the object gained From 
the foregomg facts wo clearly see that the plumes and other 
ornaments of the males must be of the highest importance to 
them ; and we further see that beauty is even sometimes mor3 
important than success m battle. 


CHAPTEE XIY. 

Bieds — contmued^ 

ChoKe rxeitecl by the female — Length of com tship— Unpaired birds — . 
Mental qiiihties and t<aste for the beautiiul — Pi efeience oi antipathy 
shewn bv the female foi paiticular males — Vai lability of buds — Vaiia- 
tioiis sometimes abi npt-— Laws* of varia^on — Foimation of ocelli — 
Giadations of character — Case of Peacock, Jus pheasant, and Uiosticte* 

When the sexes differ in beauty, or m the power of singmg, or 
111 producing what I have called instrumental music, it is almost 
invariably the male who surpasses the female. These qualities, 
as we have just seen, are evidently of high imjiortance to the 
male. When they are gained for only a part of the year it is 
always before the breeding-season. It is the male alone who 
elaborately displays his varied attractions, and often performs 
strange antics on the ground or m the air, m the presence of the 
female. Each male drives away, or if he can, kills his rivals. 
Hence we may conclude, that it is the object Of the male to induce 
the female to pair with him, and for this purpose he tries to ex- 
cite or charm hex in various ways ; and this is the opinion of all 
those who have carefully studied the habits of living birds. But 
there remams a question which has an all-impoitant bearing on 
sexual selection, namely, does every male of the same species 
excite and attract the female equally? Or does she exert a choice, 
and prefer certam males This latter question can be answered 
m the affirmative by much direct and mdireet evidence. It is far 

Tegetirieier, ‘The Pfultiy Book*’ 1866 , 13 » 
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more difficult to decide ’ft hat qualities determine the choice of the 
females , hut here again we have some direct and indirect evi- 
dence that it 13 to a large extent the external attractions of the 
male ; though no doubt his vigour, courage, and other mental 
qualities come into play. \V e will begin with the indirect evidence, 

Leufjth of Coiathhqf — The lengthened period dormg which 
both sexes of certain birds meet day after day at an appointed 
place probably depends partly on the courtslnp being a pro- 
longed affiiir, and partly on reiteration m the act of jmmng. 
Thus m Germany and Scandinavia the balzing or leks of the 
black-cocks last from the middle of March, all through April 
into J^Iay. As many as forty or fifty, or even more birds con- 
gregate at the leks; and the same place is often frequented 
during successive years. The lek of the capercailzie lasts from 
the end of March to the middle or even end of May. In North 
America ‘‘the partridge dances’* of the Tttrao phaB%aneIlus 
“ last for a month or more.’* Other kinds of grouse, both in 
North America and Eastern Siberia/ follow nearly the same 
habits. The fowlers discover the hillocks where the ruffs con- 
gregate by the grass being trampled bare, and this shews that 
the same spot is long frequented. The Indians of Guiana are 
well acquainted with the cleared arenas, where they expect to 
find the beautiful cocks of the Bock ; and the natives of New 
(Tiimea know the trees where from ten to twenty male birds of 
paradise m full plumage congregate In this latter case it is 
not expressly stated that the females meet on the same trees, but 
the hunters, if not specially asked, would probably not mention 
their presence, as their skins are valueless. Small parties of an 
African weaver (^Floceiis) congregate, durmg the breeding-season, 
and perfoim for hours their graceful evolutions. Large numliers 
of the Solitary snipe (^Scolopax major) assemble during »lusk in 
a moiass ; and the same place is frequented for the same purpose 
durmg successive years ; here they may be seen running about 
“ like so many large rats,” puffing out their feathers, fiapping 
their w'ln^, and uttering the strangest cries.® 

^ Kordman desciibes Bull. Soc. of the above named grouse see 
Imp. des Kat. Idoscou/ 1861, tom Biehirt, ‘Tfneileben/ B. iv. s. 350; 
XX XIV. p 264) the balzen of Tetrao also L. Lloyd, * Game Birds of 
urngall&tdes in Amur Land. He Sweden,^ 1867, pp. 19, 78. Richard- 
ev^-imated the number of birds son, ‘ Fauna Bcr. Americana,’ Birds, 
assembled at above a hundred, not p. 362 Keferences in regard to the 
counting the females, which he hid assemblages of other birds have 
lu the sui rounding bushes. The ahead v been given On Paradises 
noises uttered differ fiom those of see Wallace, in ‘Annils and Mag 
T urogallus^ of Kat Hist.’ vol. xx 1857, p 412, 

* With lespect to the acsemblages On the snipe, XJ^^yd, ib*d p. 221, 
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Some of tlie alx>ve birds, — the black-cock, capercailzie, 
plieasaiit-p^rouse, niff, Sobtarj smpe, and perhaps others, — are, hB 
is l>elieYed, polygamists. With such birds it might have been 
thought that the stronger males would simply have driven away 
the weaker, and then at once have taken possession of as many 
females as possible ; but if it be indispensable for the male to 
excite or please the female, we can understand the length of the 
conirtship and the congregation of so many individuals of both 
sexes at the same spot. Certain strictly monogamons species 
likewise hold nuptial assemblages ; this seems to be the case an 
Scandinavia with one of the ptarmigans, and their leks last from 
the middle of March to the middle of May. In Australia the 
lyre-bird (Mennra Buperhd) forms small round hillocks," and 
the M. Alh^rit scratches for itself shallow holes, or, as they are 
called by the natives, corroborying places, where it is believed 
both sexes assemble. The meetings of the M. sxtperba are some- 
times very large ; and an account has lately been published ® by 
a traveller, who heard m a valley beneath him, thickly covered 
with scrub, dm which completely astonished" him; on 
crawling onwards he beheld to his amazement about one hun- 
dred and fifty of the magnificent lyre-cocks, ranged in order of 
battle, and fightmg with mdescribable fury." The bowers of 
the Bower-birds are the resort of both sexes during the breedmg- 
season , and here the males meet and contend with each other 
for the favours of the female, and here the latter assemble and 
coquet with the males "" With two of the genera, the same 
bower is resorted to during many years.^ 

The common magpie ( Corvus pica, Lmu.), as I have been in- 
formed by the Eev. W. Darwin Fox, used to assemble from all 
parts of Delamere Forest, in order to celebrate the great mag- 
pie marriage." Some years ago these birds abounded in extra- 
ordinary numbers, so that a gamekeeper killed m one mommg 
mneteen males, and another killed by a single shot seven birds 
at roost together. They then had the habit of assembling very 
early in the sprmg at particular spots, where they could be seen 
in fiocks, chattering, sometimes fighting, bustlmg flying 

about the trees. The whole affair was evidently considered by 
the birds as one of the highest importance. Shortly after the 
meeting they all separated, and were then observed by Mr. Fox 
and others to be paired for the season. In any district in which 
a species does not exist in large numbers, great assemblages 
cannot, of course, be held, and the same species may have 

* Quoted hy Mi. T. W“. Wood m of Australia/ voL i pp. 300, 308- 
the * Student/ Apnl, 1870, p. 125. 448, 451. On the ptaimigan, abore 

^ Gould, ‘Handbook to the Birds alluded to, see Llojd, ibid, p 120 
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different babits m different countries. For instance, I liave 
beard of only one instance, from Mr. Wedderbarn, of a regular 
assemblage of black game in Scotland, ^et these assemblages 
are bo well known in Germany and SeandinaTia that they have 
received special names. 

UnjKJbirtd Birds . — From the facts now given, we may conclude 
that the courtship of birds, belonging to widely different groups, 
IS often a prolonged, delicate, and troublesome affair. There is 
even reason to suspect, improbable as this wiU at first appear, 
that some males and females of the same species, inhabiting the 
same district, do not always please each other, and consequently 
do not pair Many accounts have been published of either the 
male or female of a pair having been shot, and quickly replaced 
by another. This has been observed more frequently with the 
magpie than with any other bird, owing perhaps to its conspic- 
uous appearance and nest. The illustrious Jenner states that 
m Wiltshire one of a pair was daily shot no less than seven 
times successively, all to no purpose, for the remaining 

magpie soon found another mate^^; and the last pair reared 
their young. A new partner is generally found on the succeed- 
ing day ; but Mr. Thompson gives the case of one being replaced 
on the evening of the same day. Even after the eggs are hatched, 
if one of the old birds is destroyed a mate will often be found ; this 
occurred after an interval of two days, in a case recently observed 
by on© of Sir J. Eubbocifs keepers,^ The first and most obvious 
conjecture is that male magpies must be much more numerous 
than females ; and that m the above cases, as well as in many 
others which could be given, the males alone had been killed. 
This apparently holds good in some instances, for the game- 
keepers in Belamere Forest assured Mr. Fox that the magpies 
and carrion-crows which they formerly killed in succession in 
large numbers near their nests, were all males ; and they accounted 
for this fact by the males being easily killed whilst brmging food 
to the sitting females. MacgillivTay, however, gives, on the 
authority of an excellent observer, an instance of three magpies 
successively killed on the same nest, which were all females ; and 
another case of six magpies succe^ively killed whilst sitting on 
the same eggs, which renders it probable that most of them were 
females ; though, as I hear from Mr. Fox, the male will sit on the 
eggs when the female is killed. 

Sir J. Lubbock’s gamekeeper has repeatedly shot, but how 
often he could not say, one of a pair of (Garruhts glandarimy, 

* Oa magpies, Jeuuer, in * Phil, p 570- Thompson, in ‘ An naZs and 
Transact 1824, p. 21, Hacgil- Mag. of Xat, Hist.’ toL tjii, 3 842* 
hviay, ‘Hibt British BirdV 1 p 494. 
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and has never faikd shortly afterwards to find the survivoi 
re-matched. Mr. Fox, Mr. F. Bond, and others Iiave shot one of 
a pair of carrion-crows (fJorviis corone), bnt tlio nest was soon 
again tenanted by a pair. These birds aie rather common, but 
the peregrine-falcon (^Falco peregrinus') is rare, jet Mr Thompson 
states that in Ireland if either an old male or female be killed 
in the breeding-season (not an uncommon circumstance), 
another mate is found within a very few days, so that the 
eyries, notwithstanding such casualties, are sure to turn out 
** their complement of young.’* Mr. Jenner Weir has known the 
same thing with the peregrme-falcons at Beachy Head. The 
same observer informs me that three kestrels ( Falco tinnij.nculu.s)^ 
all males, were killed one after the other whilst attending the 
same nest ; two of these were in mature plumage, but the third 
was in the plumage of the previous year. Even with the rare 
golden eagle (^Aquila chrysaetos)^ Mr. Birkbeck was assured by a 
trustworthy gamekeeper in Scotland, that if one is killed, another 
is soon found So with the white owl (^Strix the 

survivor readily found a mate, and the mischief went on ” 
White of Selbome, who gives the case of the owl, adds that 
he knew a man, who from beheving that partridges when paired 
were disturbed by the males fighting, used to shoot them , and 
though he had widowed the same female several times, she 
always soon found a fresh partner. This same naturalist ordered 
the sparrows, which deprived the house-martins of their nests, 
to be shot ; but the one which was left, be it cock or hen, 
presently piocured a mate, and so for several times following.” 
I could add analogous cases relating to the chaffinch, nightingale, 
and redstart. With respect to the latter bird (^E^hcenicunt ruH- 
cilia), a writer expresses much surprise how the sittmg female 
could so soon have given effectual notice that she was a widow, 
for the species was not common in the neighbourhood. Mr. 
Jenner Weir has mentioned to me a nearly sumlar case, at 
Blackheath he never sees or hears the note of the wild bulffinch, 
yet when one of his caged males has died, a wild one in the course 
of a few days has generally come and perched near the widowed 
female, whose call-note is not loud I will give only one other fact, 
on the authority of this same observer ; one of a pair of starlings 
(bturnus vulgaris) was shot in the morning; by noon a new 
mate was found ; this was again shot, but befdre night the pair 
was complete ; so that the disconsolate widow or widower was 
thrice consoled during the same day. Mr. Engleheart also 
informs me that he used during several years to shoot one of a 
pair of starhngs which built in a hole m a house at Blackheath ; 
but the loss i^^as always immediately repaired. "During one 
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he kept aiiactoniit, and found that lie had shot 
birtis from the same nest; tke.se conhisted of iMjth iuak‘S> and 
females, but in uiiat pioportion he eould not Siiy • nevi‘rtlieki%^, 
after all this destruction, a brood wfis reared.^ 

These facts well deserve attention. How is it that there are 
birds enough, ready to replace immediately a lu&t mate of eith* r 
sex ? Magpies, jays, carrion-crows, partridges, and some other 
birds, are always seen during the spiing in pairs, and iie^er by 
themselves; and these oiler at first sight the most pez|}lexing 
cases. But birds of the same sex, although of coiiise not truly 
paired, sometimes hve m pairs or in small parties, as is ktioi\ u 
to be the case with pigeons andjiartiidges. Birds also sometimes 
live in triplets, as has been observed with starlings, carrion-eroTv h, 
parrots, and partridges. With partridges two females have be< n 
known to live with one male, and two males with one female. 
In all such cases it is probable that the union would be easily 
broken ; and one of the three would readily pair with a u idow 
wudower. The males of certain birds may occasionally be heanl 
pouring forth their love-song long after the proper time, shew- 
ing that they have either lost or never gained a mate. Death 
from accident or disease of one of a pair, ■would leave the othei 
free and single ; and there is reason to believe that female birds 
during the breeding-season are especially liable to premature 
death. Again, birds which have had their nests destroyed, or 
barren pairs, or retarded individuals, would easily be in<lueed to 
desert their mates, and ‘^ould probably be glad to take what 
share they could of the pleasures and duties of rearing offspring 
although not their own.”^ Such contingencies as these piohably 
explain most of the foregoing cases.® Nevertheless, it is a stiange 

® On the peiegrine falcon see 1824. In regard to biid^ living lu 
Thomphon, ‘ Nat. Hist, of Iieland, triplets, I owe to Mr Jenner \Vfc*ir 
Birdb/ voi 1- 1840, p 38. On owls, tiie cases of the starlings and pan uts, 
sp.T .1 rows, and partridges, see White, and to Mr. For, of paitiidges; on 
* Nat. Hi 2 »t. of Selborne/ edit, of cainon-crows, see the * Field,' IBdh, 
1825, voL 1 p. 139. On the Phceni- p 415. On vanons male biuls 
cura, see Loudon^s ^ Mag of Nat. singing after the proper period, 
Hist’ vol vii. 1834, p 245. Brehm Rev. L Jenyns, '* Obsei vat ions m 

Thieileben,’ B iv. s. 991) also Natural History,’ 1846, p 87- 
alludes to cases of birds thi ice mated * The following case has been 
during the same day. given Q The Times,’ Aug- 6th, lonis) 

^ See White (^Kat. Hist, of Sel- by the Rev. F O. Morns, on toe 
borne,’ 1325, vol i. p 140) on the authointy of the Hon- and Rev. O, 
existence, eaily in the season, of W. Foi ester ‘^The gameiteeiJer 
small coveys ot male paitiidges, of ** here tound a hawk’s nest this yea 1 , 
which fact 1 have heard other in- ‘‘with fit e young ones on it. He 
stances See Jenner, on the letaided “took foui and killed them, but 
state of the generative organs in “ left one with its wings clipped a* 
certain bills, m ‘Phil. Tiansact.’ “ a decoy to desttoy the old ones by 
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fact tbat within the same district, during the height of the 
breeding-season, there should he so many males and females 
always ready to repair the loss of a mated bird. Why do not 
such spare birds immediately pair together Haye we not some 
reason to suspect, and the suspicion has occurred to Mr. J enner 
Weir, that as the courtship of birds appears to be in many cases 
prolonged and tedious, so it occasionally happens that certain 
males and females do not succeed durmg the proper season, in 
exciting each other’s loye, and consequently do not pair ? This 
suspicion will appear somewhat less nnprohable after we have 
seen what strong antipathies and preferences female birds 
occasionally OTince towards particular males. 

Mental Qualities of JBtrdSy and their Taste for the Beautiful — 
Before we further discuss the question whether the females 
select the more attractive males or accept the first whom they 
may encounter, it will be advisable briefly to consider the 
mental powers of birds. Their reason is generally, and perhaps 
justly, ranked as low ; yet some facts could be given ® leading to 
an opposite conclusion. Low powers of reasoning, however, are 
compatible, as we see with mankind, with strong affections, 
acute perception, and a taste for the beautiful ; and it is with 
these latter qualities that we are here concerned. It has often 
been said that parrots become so deeply attached to each other 
that when one dies the other pines for a long time; but Mr. 
Jenner Weir tbinks that with most birds the strength of their 
affection has been much exaggerated. Nevertheless when one of a 
pair in a state of nature has been shot, the survivor has been heard 
for days afterwards uttering a plaintive call; and Mr. St, John 
gives various facts provmg the attachment of mated birds 


They were both shot next day, in 
the act of feeding the young one, 
** and the keepei thought it was 
done with. The next day he came 
^ again and found two other chan- 
table hawks, who had come with 
an adopted feeling to succour the 
orphan These two he killed, and 
then left the nest On returning 
afteiwaids he found two more 
charitable individuals on the same 
** errand of mercy. One of these he 
‘ killed ; the other he also shot, 
but could not find. Ko moie 
*‘came on the like fruitless eirand.” 

® I am indebted to Prof. Newton 
for the following passage from Mr. 
Adam’s ‘Travels ot a Natuialist,’ 


1870, p 278. Speaking of Japanese 
nut-hatches m confinement he says , 
‘‘Instead of the moie yielding fi-uit 
“ of the yew, which is the usual 
“food of the nut-hatch of Japan, at 
“ one time I substituted hard haxel- 
“ nuts As the bird was unable 
“ to crack them, he placed them one 
“ by one in Jiis water-glass, evidently 
“ with the notion that they would 
in time become softer — -an interest- 
“ xng pi oof of intelligence on the 
“ part of these birds ” 

‘A Tour lu Sutherlandshire, 
voL i 1849, p 185, Dr. Buller 
says (‘Birds of New P^ealand/ 1872, 
p 56) that a male King Lory was 
killed; and the female “hetted and 
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Mr. Bennett relates that in China after a drake of the beautiful 
mandarin Teal had 1 men stolen, the duck remained disconsolate, 
though sedulonsi j courted by another mandarin drake, who dis- 
played before her all his charms. After an interval of throe 
weeks the stolen drake was recovered, and instantly the |^ir 
recognised each other with extreme joy. On the other hand 
starlings, as we have seen, may be consoled thrice m the same 
day for the Ic^s of their mates. Pigeons have such excellent 
local memories, that they have been known to return to their 
former homes after an interval of nme months, yet, as I hear 
from Mr. Harrison "Weir, if a pair which naturally would remain 
mated for life be separated for a few vreeks during the winter, 
and afterwards matched with other birds, the two, when brought 
together again, rarely, if ever, recognise each other. 

Birds sometimes exhibit benevolent feelings, they will feed 
the deserted young ones even of distmct species, but tins perhaps 
ought to be considered as a mistaken instinct. They will feed, 
as shewn m an earher part of this work, adult birds of their own 
species which have become blind. l^Ir- Buxton gives a cunous 
account of a parrot which took care of a frost-bitten and crippled 
bird of a distmct species, cleansed her featheis, and defended her 
from the attacks of the other parrots which roamed freely about 
his garden. It is a still more curious fact that these birds 
apparently evince some sympathy for the pleasures of their 
fellows. When a pair of cockatoos made a nest in an acacia 
tree, it was ridiculous to see the extravagant interest taken in 

the matter by the others of the same species.” These parrots, 
also, evinced unbounded curiosity, and clearly had the idea of 
'' property and possession.” ^ They have good memories, for in 
the Zoological Gardens they have plainly recognised their former 
masters after an interval of some months. 

Birds possess acute powers of observation. Every matid bird, 
of course, recognises its fellow. Audubon states that a certain 
number of mocking-thrashes (Mimics polyglottus'} remain all the 
year round in Eouisiaiia, whilst others migrate to the Eastern 
States ; these latter, on their return, are instantly recognised, 
and always attacked, by their southern brethren. Birds under 
confinement distmguish different persons, as is proved by the 
strong and permanent antipathy or affection which they shew, 
without any apparent cause, towards certain individTials. 1 


moped, refused hei food, and died * Acclimatization of Parrots, 

" ol a broken heart.” oy C. Buxton, M,F. * Annals and 

* Wanderings in New Soufh iVIag. of Nat. Hist.' Not. 1868, p 
Wales/ voL ii 1834, p. 62. 381 
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have heard of numerous instances v it hja^s, x^artridges, canaries, 
and especially hullliiiches, Mr. Hus&ey has described in how 
extraordinary a manner a tamed partridge lecogni&cd everybody , 
and its likes and dislikes vere very strong. This bud seemed 
fond of gay colours, and no new gown or cap could be put on 
'Without catching his attention,” Mr. Hewitt has described 
the habits of some ducks (recently descended from wild birds)^ 
which, at the approach of a strange dog or cat, would rush 
headlong into the water, and exhaust themselves in their attempts 
to escai>e ; but they knew Mr. Hewitt’s own dogs and cats so well, 
that they %\ould lie down and bask in the sun close to them. 
They aHays mo^ed away from a strange man, and so they 
would from the lady who attended them, if she made any great 
change m her dress Audubon relates that he reared and tamed 
a wild turkey wdiich always ran away from any strange dog, 
this bird escaped into the woods, and some days afterwards 
Audubon saw, as he thought, a wild turkey, and made his dog 
chase it ; but to his astonishment, the bird did not run away, 
and the dog, 'v\hen he came up, did not attack the bird, for they 
mutually recognised each other as old friends.^* 

Mr. Jenner Weir is convinced that birds pay particular atten- 
tion to the colours of other birds, sometimes out of jealousy, and 
sometimes as a sign of kmship. Thus he turned a reed-buntmg 
{Emheriza sch(xnicuhth), which had acquired its black head-dress, 
into his aviary, and the new-comer was not noticed by any bird, 
except by a bullfinch, which is likewise black-headed. This 
bullfinch was a very quiet bird, and had never before quarrelled 
with any of its comrades, including another reed-buntmg, which 
had not as yet become black-headed : but the reed-buntmg with 
a black head was so unmercifully treated, that it had to be 
removed Sjdza cyanea, during the breedmg-season, is of a bright 
blue CGiIour , and though generally peaceable, it attacked 8 . cins, 
which has only the head blue, and completely scalped the 
unfortunate bird. Mr Weir was also obliged to turn out a 
robin, as it fiercely attacked all the birds m his aviary with any 
red in their plumage, but no other kinds ; it actually killed a 
red-breasted crossbill^ and nearly killed a goldfinch. On the 
other hand, he has observed that some birds, when first intro- 
duced, fly towards the species which resemble them most in 
colour, and settle by their sides. 

As male buds dis|>lay their fine plumage and other ornaments 

^The Zoologist/ 1847*1848, p, p 39 Autlulort on the wild tarkey, 

‘Oinith, Biography/ to], i. p. 14 . 
n Hewitt on wild dneks, ‘Journal On the mocking-tliiush, ibid, vol# lu 
of Horticuiruie/ Jan, 13, 1863, p 110. 
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Tdtb so much care before tlie females, it is ub¥ioii-.l> pr4»I>aW6 
that these appreciate the beauty of their smtors. It is, howeT< r, 
difScTiIt to obtain direct evidence of their capacity to apf^reciato 
beauty When birds gaze at themselves m a looking-glfiSB (of 
which many mstanoes have l>een recorded) we cannot fee! 
that it is not from jealousy of a supposed rival, though tins is not 
the conclusion of some observers. In other cases it is diMcult to 
distinguish between mere curiosity and admiration. It is iier- 
haps the former feeling which, as stated by Lord Lilfortl,^^ attracts 
the riillt towards any bright object, so that, in the Ifmian Islands, 
it will dart down to a bright-coloured handkerchief, reirardle^s 
of repeated shots ” The common lark is drawn dovtn from the 
sky, and is caught m large numbers, by a small niirrf»r made to 
move and glitter m the sun. Is it admiration oreuimsity wliicli 
leads the magpie, raven, and some other birds to steal and 
secrete bright objects, such as silver articles or jewels ^ 

IVIr. Gould states that certain humming-birds decorate the 
outsides of their nests " with the utmost taste ; they instinctively 
fasten thereon beautiful pieces of flat lichen, the larger pieces 
m the middle, and the smaller on the part attached to the 
branch. Xow and then a pretty feather is intertwined or 
fastened to the outer sides, the stem being always so placed, 
that the feather stands out beyond the sxxrface The best 
ovidenco, however, of a taste for the beautiful is afforded by the 
three genera of Australian bower-birds already mentioned. Their 
bowers (see flg 46, p. 3b2), where the sexes congregate and play 
strange antics, are variously constructed, but what most concerns 
us IS, that they are decorated by the several species in a different 
manner. The Satm bower-bird collects gaily-colourcd articles, 
such as the blue tail-feathers of parrakeets, bleached bones and 
shells, which it sticks between the twigs, or arranges at the 
entrance. Mr. Gould found in one bowrer a neatly- worked stone 
tomahawk and a slip of blue cotton, evidently procured from a 
native encampment These objects are continually re-arranged, 
and carried about by the birds whilst at play. The l>ower of 
the Spotted bower-bird is beautifully Imed wuth tall grasses, so 
** disposed that the heads nearly meet, and the decorations are 
ver 3 ^ profuse.’^ Round stones are used to keep the grass-stems 
in their proper places, and to make divergent paths leading to 
the bower. The stones and shells are often brought from a 
great distance. The Regent bird, as described by Mr. Bamsay, 
ornaments its short bower with bleached land-shells belonging to 
five or six species, and with hemes of various colours, blue, red, 
and black, which give it when fresh, a very pretty appearancse 
** The ‘Ibis,’ vol ii 1860, p 344. 
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** these there were several newly-picked leaves and 

** yotmg shoots of a pinkish colonr, the whole shewing a de- 
cided taste for the beautiful." Well may Mr. Gould say, that 
these highly decorated halls of assembly must be regarded as 
** the most wonderful instances of bird-architecture yet dis- 
** covered;" and the taste, as we see, of the several species 
certainly differs.^® 


Preftrence for particular Males hy the Females — Having made 
these prehminary remarks on the discrimination and taste of 
birds, I will give all the facts known to me, which bear on the 
preference shewn by the female for particular males. It is 
certain that distmct species of birds occasionally pair m a state 
of nature and produce hybrids. Many mstances could be 
given: thus Macgillivray relates how a male blackbird and 
female thrush *^feU in love with each other," and produced 
of&pring.^^ Several yeais ago eighteen cases had been recoided 
of the occurrence in Great Britain of hybrids between the black 
grouse and pheasant ; but most of these cases may perhaps he 
accounted for by solitary birds not finding one of their own 
species to pair with. With other birds, as Mr. J enner Weir has 
reason to believe, hybrids arc sometimes the result of the casual 
intercourse of birds building m close proximity. But these 
remarks do not apply to the many recorded instances of tamed 
or domestic birds, belonging to distinct species, which have 
become absolutely fascinated with each other, although hving 
with their own species Thus Water ton states that out of a 
flock of twenty-three Canasia geese, a female paired with a 
Bohtary Bermcle gander, although so different in appearance and 
size, and they produced hybrid ofifepmig. A male widgeon 
{Mareca pen€lo^)e}^ hvmg with females of the same species, has 
been known to pair with a pintail duck, Querquedula acuta, 
Lloyd describes the remarkable attachment between a shield- 
drake (^Tadorna vulpafiser") and a common duck. Many ad- 


On the ornaineiited nests of 
hnmmmg-birds, Gould, ‘ Intioduc- 
tion to the Trochihda&/ 1861, p. 19. 
On the bower-birds, Gould, ‘ Hand- 
book to the Birds of Australia,* 
1865, vol. 1 . pp 444-461. Ramsay, 
m the ‘ Ibis,* 1867, p. 456. 

‘ Hist of British Birds,’ voL ii. 

p 92 

‘Zoologist,* 1853-1854, p 

3946 

** Watfi'>'ton, ‘Essays on Kat 
Hist.’ 2iid senes, pp. 42 and 117 


Foi the following statements, see on 
the widgeon, Loudon’s * Mag of Nat 
Hist * vol IX. p. 616 ; L Lloyd, ‘ Scan- 
dinavian Adventures,’ voL i 1854, 
p. 452 Dixon, * Ornamental and 
Domestic Poultiy/ p. 137; Hewitt, 
m ^Journal of Horticulture,* Jan. 
13, 1863, p. 40 5 Bechstem, ‘Stu- 
henvogel,* 1840, s, 230. Mr J. 
Jenner Weir has lately given me 
an analogous case with ducks of twtj 
spidCXes 
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#Ltiorial instances could be given; and the iiev. E. S 1 iXun 
remarks that those who ha\ti kept inanj dififerent species of 
‘‘ geese together, well know what xmaceountahle attachnienls 
they are frequently forming^ and that they are quite as likely 
to pair and rear young with individuals of a race (species) 
axjparently the most alien to themscives, as with theix own 
stock 

The Eer. ‘W- D. Pox informs me that he possessed at the same 
time a pair of Chinese geese (^Ar^scr and a common 

gander with three geese. The two lots kept quite sefmrate, 
until the Chinese gander seduced one of the common geese to 
live with him. Moreover, of the young birds hatched from the 
eggs of the common geese, only four were pure, the other 
eighteen proving hybrids ; so that the Chinese gander seems to 
have had prepotent charms over the common gander I will 
give only one other case ; Mr Hewitt states that a vnid duck, 
reared in captivity, alter breeding a couple of seasons with her 
own mallard, at once shook him off on my placing a male 
“ Pintail on the water. It was evidently a case of love at first 
“ sight, for she swam about the new-comer caressingly, though 
he appeared evidently alaimed and averse to her overturas of 
** affection. From that hour she forgot her old partner. Winter 
'' passed by, and the next spring the Pintail seemed to have 
become a convert to her blandishments, for they nested and 
produced seven or eight young ones," 

What the charm may have been m these several cases, l>eyond 
mere novelty, we cannot even conjecture. Colour, however, 
bometimes comes into play ; for in order to raise hybrids from 
the siskm (Frmgtila spinus} and the canary, it is much the l>e&t 
plan, according to Bechstein, to place birds of the same tint 
together. Mr. Jenner Weir turned a female canary into his 
aviary, where there were male linnets, goldfinches, siskins, 
greenfinches, chafi^ches, and other birds, in order to see which 
she would choose; but there never was any doubt, and the 
greenfinch carried the day. They paired and produced hybrid 
offspring 

The fact of the female preferring to pair with one male rather 
than wuth another of the same species, is not so likely to excite 
attention, as when this occurs, as we have just seen, between 
distinct species. The former cases can best be oteerved with 
domesticated or confined birds , but these are often pampered 
by high feedmg, and sometimes have their instmets vitiated to 
an extreme degree. Of this latter fact I could give sufficient 
proofs with pigeons, axid especially with fowls, but they cannot 
be here related. Vitiated mstmets may also account for some 
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of tliG hybrid umons abovo mentioned , bxxt m many of tlioBe 
cashes the birds were allowed to range freely over large ponds, 
and there is no reason to suppose that they were unnaturally 
stimulated by high feeding 

With respect to birds in a state of nature, the first and most 
obvioxis supposition which will occur to every one is that the 
female at the proper season accepts the first male whom she 
may encounter ; but she has at least the opportumty for esertmg 
a choice, as she is almost invariably pursued by many males, 
Audubon — and must remember that he spent a long life m 

prowling about the forests of the United States and observing 
the binis — does not doubt that the female deliberately chooses 
her mate ; thus, speakmg of a woodpecker, he says the hen is 
followed by half-a-dozen gay sxutors, who continue performing 
strange antics, until a marked preference is shewn for one.” 
The female of the red-winged starimg (^Agelseus phmniceub) is 
likewise pursued by several males, until, becoming fatigued, 
she alights, receives their addresses, and soon makes a choice ^ 
He describes also how several male night-jars repeatedly plunge 
tlirough the air with astonishing rapidity, suddenly turmng, and 
thus making a singular noise ; but no sooner has the female 
made her choice, than the other males are driven away ” 
With one of the vultures {Gathartes aura) of the United States, 
parties of eight, ten, or more males and females assemble on 
fallen logs, exhibiting the strongest desire to please mutually,” 
and after many caresses, each male leads off his partner on the 
wung. Audubon likewise carefully observed the wild flocks of 
Canada geese (^Anser canadensis), and gives a graphic description 
of their love-antics; he says that the birds which had been 
previously mated '^renewed their courtship as early as the 
month of January, while the others would be contending or 
coquetting for hours every day, until all seemed satisfied with 
the choice they had made, after which, although they re- 
mained togethei, any person could easily perceive that they 
« were careful to keep m pairs. I have observed also that the 
‘‘ older the birds, the shorter were the preliminaries of their 
“ courtship. The bachelors and old maids, whether in regret, 
or not caring to be disturbed by the bustle, quietly moved 
aside and lay down at some distance from the rest.”^*^ Many 
similar statements with respect to other birds could be cited 
Irorn this same observer. 

Tui nmg now to domesticated and confined birds, I will 
commence by giving what little I have learnt respecting the 

3® Audubon * Oi mtholog Biography, vol i pp 191,349, vol. ii pp. 4!^ 
S75 ; vol iii p 2. 
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courtcsMp of fowls I have received long letters on this mibject 
from Blessrs, Hewitt and Tegetmeier, and almo&t an essay from 
the late Mr. Brent It will be admitted by every one that these 
gentlemen, so well known from their published works, are 
careful and experienced observers. They do not believe that 
the females prefer certain males on account of the beauty of 
their plumage , but some allowance must l>e made for the arti- 
ticial state under w^hich these birds have long Imm kept. Mr. 
Tegetmeier is convinced that a game-cock, though disfigured by 
l>emg dubbed and tvith his hackles trimmed, would be acceptol 
as readily as a male retaining all his natural ornaments Mr. 
Brent, however, admits that the beauty of the male prol^biy 
aids in exciting the female ; and her acquiescence is necessary. 
Mr. Hewitt is convinced that the muon is by no means left to 
mere chance, for the female almost invariably prefers the most 
vigorous, defiant, and mettlesome male; hence it is almost 
useless, as he remarks, to attempt true breeding if a game-cock 
** in good health and condition runs the locality, for almost 
every hen on leaving the roostmg-place will resort to the 
** game-cock, even though that bird may not actually drive 
« away the male of her own variety.” Under ordinary circum- 
stances the males and females of the fowl seem to come to a 
mutual understandmg by means of certain gestnres, described 
to me by Mr. Brent- But hens will often avoid the officious 
attentions of young males. Old hens, and hens of a pugnacious 
disposition, as the same writer informs me, dislike strange 
males, and will not yield until well beaten into compliance. 
Ferguson, however, describes how a quarrelsome hen was 
subdued by the gentle courtship of a Shanghai cock.^ 

There is reason to believe that pigeons of both sexes prefer 
pairing wuth birds of the same breed; and dovecot-pigeons 
dislike all the highly improved breeds.^ Mr. Harrison Weir 
has lately heard from a trustworthy observer, who keeps blue 
pigeons, that these drive away aU other coloured varieties, such 
as white, red, and yellow ; and from another observer, that a 
female dun carrier could not, after repeated trials, be matched 
wnth a black male, but immediately x^aired with a dun. Again. 
Mr. Tegetmeier had a female blue turbit that obstinately 
refused to pair with two males of the same breed, which were 
successively shut up with her for weeks ; but on being let out 
she would have immediately accepted the first blue dragon that 
offered. As she was a valuable bird, she was then shut up for 

* Haieand Piize Poultiy,’ 1804, Plants undei Domestication,’ voL 11 
p li? p 1U3 

‘Ihe Vaijation ot Aniir ils ani 



4X8 The Descent of Man Pabt Ir 


many woeks with a silver (i.e , very pale blue) male, and at las,t 
mated with Mm, NeTertlieless, as a general rule, colour appears 
to haTe little influence on the pairing of pigeons Mr. Teget- 
meier, at my request, stained some of Ms birds -with magenta^ 
ont they "were not much noticed by the others. 

Female pigeons occasionally feel a strong antipathy towards 
certain males, without any assignable cause. Thus MM Boitard 
and Corbie, whose experience extended over forty-five years, 
state: ^^Qnand nne femelle 4protive de Tantipatbie pour nn 
* male avec lequel on vent Taccoupler, malgre tons les feux 
de Famour, malgre Falpiste et le chenevis dont on la nourrit 
|X>nr augmenter son ardeur, malgr4 un emprisonnement do 
six mois et m^me d'tm an, elle refuse constamment ses 
“ caresses; les avances empressdes, les agaceries, les tournoita- 
“ mens, les tendres rouconJemens, rien ne peut lui plaire ni 
“ Femouvoir; gonflee, boudeuse, blottie dans un com de sa 
prison, elle Men sort que pour boire et manger, ou pour re- 
pousser avec une espece de rage des caresses devenues trop pres- 
^ santes"^ On the other hand, Mr. Harrison Weir has himself 
observed, and has heard from several breeders, that a female 
pigeon will occasionally take a strong fancy for a particular male, 
and will desert her own mate for him Some females, accord- 
ing to another experienced observer, Biedel,^^ are of a profiigate 
disposition, and prefer almost any stranger to their own mate. 
Borne amorous males, called by our Enghsh fanciers gay 
birds,” are so successful in their gallantries, that, as Mr. H. 
Weir informs me, they must be shut up on account of the 
mischief which they cause. 

WMd turkeys in the United States, according to Audubon, 
’■* sometimes pay their addresses to the domesticated females, 
and are generally received by them with great pleasure.” So that 
these females apparently prefer the wild to their own males ^ 
Here is a more curious case. Sir B Heron during many years 
kept an account of the habits of the peafowl, which he bred in 
large numbers. He states that the hens have frequently great 
“ preference to a particular peacock. They were all so fond 
of an old pied cock, that one year, when he was confined 
though still in view, they were constantly assembled close to 
the trellice- walls of his prison, and would not sufier a japanned 

Boitard aBd Corbi^, ‘Les ‘ Die Taiil)eBzuclit,’ 1S24, c. 86. 

Pigeons, &c 1824, p 12. Piospei ‘Oru '^hological Bicgraphy,' 

i-ucas (‘Traits de FH4r4d. Nat’ toL i p 13. See to the saDtie edect, 
iioxn* 11 1850, p. 29^6) has Bimself Dr. Bryant, in * Allen’s Ma 3 Linal» and 
ohfaerved nearly similar facts with Birds of Flouda * p d44. 
pigs onto 
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** pea,i 04 *k to touch them On his bein^ let out in the aiihimn, 
** the oldest of the hens instantly conrtal him, and -was snccei!^ 

fill m her courtship. The next year he was shut up m a stable, 

and then the hens all courted his rivaL’^ This rival was a 
japanned or black-winged peacock, to our eyes s more beautiful 
bird than the common kind. 

Lichtenstem, who was a good observer and had excellent 
opportunities of observation at the Cape of Good Hope, assured 
Hudolphi that the female widow-bird prf^f/np) disowns the 

male, when robbed of the long tail-foathers with which he is 
ornamented during the breeding-season. I presume that this 
observation must have been made on birds under condnement.®^ 
Here is an analogous case , Dr. Jaeger,®® director of the Zoological 
Gardens, of Vienna, states that a male silver-pheasant, who had 
I>een triumphant over all other males and was the accepted 
lover of the females, had his ornamental plumage spoiled. Ha 
was then immediately superseded by a rival, who got the upper 
hand and afterwards led the dock. 

It is a remarkable fact, as shewing how important colour is in 
the courtship of birds, that Mr. Boardman, a well-known col- 
lector and observer of birds for many years in the Xorthem 
Umted States, has never m his large experience seen an albino 
paired with another bird; yet he has had opportunities of 
observing many albinos belonging to several species.®^ It can 
hardly be mamtamed that albmos in a state of nature are 
incapable of breeding, as they can be raised with the greatest 
facility under confinement. It appears, therefore, that we must 
attribute the fact that they do not pair, to their rejection by 
their normally coloured comrades. 

Female birds not only exert a choice, but in some few cases 
they court the male, or even fight together for his possession. 
f\ir B Heron states that with peafowl, the first advances are 
always made by the female ; something of the same kind takes 
place, according to Audubon, with the older females of the wild 
tnrkey. With the capercailzie, the females flit round the male 
whilst he is parading at one of the places of assemblage, and 
solicit his attention®^ We have seen that a tame wild-diick 


^ Pioc Zool. Soc ’ 1835, p 54 
The japanaed pe*icock is considered 
bv Mr Sclater as a distinct species, 
and has been named JPai o mgrt^ 
prnnis^ but the eTidence seems to 
me to shew that it aS only a Tarietr 
Rudolphi, ‘ Beytrage zur An- 
thropologie/ 1812, s. 184 

** ‘ Lhe I>arwia*hche Theorie, nnd 


Ihre Stellnng z« Moial nnd Ke- 
ll gion,’ 1869, s. 59- 

This statement is given by Mr 
A Leith Adams, in his * Field and 
Forest Rambles/ 187 5, p- 76, and 
accords with his own experience 
^ In regal d to peafowl, see 
R Heron, ‘ Proc Zoolog. Soc* 1835 
1 * 54, and E S Dixon 
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seduced an unwillmg pintail drake after a long courtship. Mr. 
Bartlett believes that the Lophophorus, like many other galhna* 
ceous birds, is naturally polygamous, hut two females cannot be 
placed in the same cage with a male, as they hght so much 
together. The following instance of rivalry is more surprising 
as it relates to bullfinches, which usually pair for life. Mr. 
Jenuer 'Weir mtroduced a dull-coloured and ugly female into his 
aviary, and she immediately attacked another mated female so 
unmercifully, that the latter had to he separated. The new- 
female did all the courtship, and was at last successful, for she 
paired with the male ; hut after a time she met with a just re- 
tribution, for, ceasing to be pugnacious, she was replaced by the 
old female, and the male then deserted his new and returned to 
his old love. 

In all ordinary cases the male is so eager that he will accept 
any female, and does not, as far as we can judge, prefer one to 
the other ; but, as wo shall hereafter see, exceptions to this rule 
apparently occur in some few groups. With domesticated birds, 
I have heard of only one case of males shewing any preference 
for certain females, namely, that of the domestic cock, who, 
according to the high authority of Mr Hewitt, prefers the 
younger to the older hens. On the other hand, in effecting 
hybrid unions between the male pheasant and common hens, 
Mr. Hewitt is convinced that the pheasant invariably prefers the 
older birds. He does not appear to be in the least influenced by 
their colour, but is most capricious in his attachments 
from some inexplicable cause he shews the most determined 
aversion to certain hens, which no care on the part of the 
breeder can overcome IMr. Hewitt informs me that some hens 
are quite unattractive even to the males of their ovn species, so 
that they may be kept with several cocks during a whole season, 
and not one egg out of forty or fifty will prove fertile. On the 
other hand, with the Long-tailed duck (Barelda glamalis)^ '^it 
has been remarked,” says M. Ekstrom, that certain females 

are much more courted than the rest. Prequently, indeed, 

one sees an individual surrounded by six or eight amorous 

males.” Whether this statement is credible, I know not , but 
the native sportsmen shoot these females in order to stuff them 
ae decoys ^ 

With respect to female birds feeling a jireference for particular 


Ornniuental Poultiy/ 1848, p. 8. Mr. Hewitt, quoted in ‘ Togc't- 

For the turkey, Audubon, ibid, p 4 me»ei’s Poultry Book/ p n 

Foi the caperciii7ip, Lloyd, ‘G<ime Quoted in Liovd’i> ‘ Game Liidji 

Bird of Swedes,’ 180 T, p 23 ot Sweden,’ p - 140 . 
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males, we must l>car in mind tliat we can judge of cliolce themes 
exerted, only by analogy* If an inhabitant of another planet 
were to behold a mimber of joung rustics at a lair courting a 
pretty girl, and qiia-.Jeliing alw 3 ut her like lards at one of their 
places of assemblage, he would, by the eagt rut-isw of the ’wocxrs 
to please her and to display their hnery, infer that she had the 
power of choice. Now with birds, the eTidence stands thus ; 
they have acute powers of observation, and they seem to have 
some taste for the beautiful both in colour and sound. It m 
certain that the females occasionally exhibit, from unknown 
causes, the strongest antipathies and preferences for particular 
males. When the sexes differ in colour or in other ornaments 
the males with rare exceptions are the more decomted, either 
permanently or temporarily during the breeding-season. They 
sedulously display their various ornaments, exert their voic^, 
and perform strange antics in the presence of the females Even 
well-armed males, who, it might be thought, would altogether 
depend for success on the law of battle, are in most eases highly 
ornamented; and their ornaments have been acquired at the 
expense of some loss of power. In other cases ornaments have 
been acquired, at the cost of mcreased risk from birds and 
beasts of prey. With various species many individuals of both 
sexes congregate at the same spot, and their courtship is a pro- 
longed affair. There is even reason to suspect that the males 
and females within the same district do not always succeed in 
pieasmg each other and pairing. 

What then are we to conclude from these facts and considera- 
tions ? Does the male parade his charms with so much pomp 
and rivalry for no purpose 2 Are we not justified in beheving 
that the female exerts a choice, and that she receives the 
addresses of the male who pleases her most ? It is not probable 
that she consciously dehberates; but she is most excited or 
attracted by the most beautiful, or melodious, or gallant males. 
Nor need it be supposed that the female studies each stnpe or spot 
of colour ; that the peahen, for instance, admires each detail in the 
gorgeous tram of the peacock — she is probably struck only by 
the general effect. Nevertheless, after hearing how carefully the 
male Argus pheasant displays his elegant primary wing-feathers, 
and erects his ocellated plumes in the right position for their 
lull effect ; or again, how the male goldfinch alternately displays 
his gold-bespangled wings, we onght not to feel too sure that the 
female does not attend to each detail of beauty- We can judge, 
as already remarked, of choice bemg exerted, only from analogy ; 
and the mental powers of birds do not differ fundamentaUy from 
ours. From these various considerations we may conclude that 
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the pairing of birds is not left to chance , but that those nialos, 
which are best able by their various charms to please or excite 
the female, are under ordinary circumstances accepted. If this 
be admitt^, there is not much difficulty m understanding how 
male birds have gradually acquired their ornamental characters. 
All animals present individual differences, and as man can 
modify his domesticated birds by selecting the individuals 
which appear to him the most beautiful, so the habitual or even 
occasional preference by the female of the more attractive males 
would almost certainly lead to their modification; and such 
modifications might in the course of time be augmented to 
almost any extent, compatible with the existence of the species 
Variahtlity of Birds, and especially of their Secondary Sexual 
Characters, — ^Variability and inheritance are the foundations for 
the work of selection. That domesticated birds have varied 
greatly, their variations being inherited, is certain. That birds 
in a state of nature have been modified into distinct races is 
now universally admitted^ Variations may be divided into 
two classes ; those which appear to our ignorance to arise spon- 
taneously, and those which are directly related to the surrounding 
conditions, so that all or nearly all the individuals of the same 
species are similarly modified. Cases of the latter kind have 
recently been observed with care by Mr. J. A. Allen,®^ who shews 


Accoi ding to Dr. Blasius Clbib,’ 
Tol. lu 1860, p. 297), there are 425 
indubitable species of birds which 
breed m Europe, besides sixty forms, 
which are frequently regarded as 
distinct sj>ecies. Of the latter, 
Blasms thinks that only ten aie 
really doubtful, and that the other 
fifty ought to be united with their 
nearest allies ; but this shews that 
there must be a considei able amount 
of Tariation with some of our Euro- 
pean birds. It IS aUo an unsettled 
point with natuiaiists, wnether 
several North Amei ican birds ought 
to be ranked as sj ecificaliy distinct 
from the coi responding European 
species. So again many North Ame- 
rican forms which until lately were 
named as distinct species, are now 
considered to be local races. 

‘ Mammals and Birds ox East 
Florida,' also an ^ Oi nithological Ee- 
connaissance cf Kansas, Not- 

withstanding the influence of cli- 
mate on the colouis of buds, it is 


difficult to account for the dull or 
dark tints of almost all the species 
inhabiting ceitain countries, for 
instance, the Galapagos Islands undei 
the equator, the wide temperate 
plains of Patagonia, and, as it ap- 
pears, Egypt (see Mr. Haitshoine 
in the ‘American Naturalist,' 1873, 
p. 747) These countries aie open, 
and afford little shelter to birds; 
but it seems doubtful whethei the 
absence of biightly coloured species 
can be explained on the principle of 
protection, foi on the Pampas, which 
are equally open, though covered 
by green glass, and wheie the birds 
would be equally exposed to danger, 
many brilliant and conspicuously 
coloured species are common. I 
have sometimes speculated whether 
the prevailing dull tints of the 
scenery in the above named count i les 
may not have affected the apprecia- 
tion of bright colouis by the hire* 
inhabiting them. 



OHikK XIV. 


Variahility^ 


4^3 


that m the United States many species of birds gradually l«-*eortio 
more strongly coloured in proceeding southward^ and more 
lightly coloured m proceeding westi^^ard to the arid plains of the 
interior. Both sexes seem gentrully to be affected m a like 
manner, but sometimes one sex more than the other. Tins 
result IS not incompatible with the belief that the coionrs of 
birds are mainly due to the accumulation of suceessive Tana- 
cions through sexual selection, for eyen after the sexes haTo 
laeen greatly differentiated, climate might produce an equal 
effect on both sexes, or a greater effect on one sex than on the 
other, owing to some constitutional difference. 

IndiTidual differences between the members of the same 
species are admitted by eyery one to occur under a state of 
nature. Sudden and strongly marked variations are rare ; it is 
also doubtful whether if beneficial they would often be preserved 
through selection and transmitted to succeeding generations 
Nevertheless, it may be worth while to give the few cases which 
I have been able to collect, relating chiefly to colour, — simple 
albimsm and melanism being excluded. Mr. G-ould is well 
known to admit the existence of few varieties, for he esteems 
very slight differences as specific; yet he states®® that near 
Bogota certam humming-birds belonging to the genus Cynanihu.. 
are divided into two or three races or varieties, which differ 
from each other in the colouring of the tail — some having the 
whole of the feathers blue, while others have the eight central 
ones tipped with beautiful green.” It does not appear that 
intermediate gradations have been observed in this or the 
following cases. In the males alone of one of the Australian 
parrakeets *^the thighs in some are scarlet, m others grass- 
green.” In another parrafceet of the same country some 
mdividuals have the band across the wing-coverts bright- 

‘Origin of Species,* fifth edit. valued individuals of each breed, 
1869, p. 104 I had always per- without any intention on his part 
ceived, that rare and strongly- to mcwiify the character^ of the 
maiked deviations of structure, de- breed. But until i read an able 
seiving to be called monstrosities, article m the ^ Noi th British Be- 
couid seldom be preserved through view * (^larch 1867, p -89, et 
natural selection, and that the pre- which has been of more use to me 
serration of even highly-beneficial than any other He view, I did not 
variations would depend to a certain see how gi eat the chances were 
extent on chance I had also fully against the preservation of vana- 
appreciated the importance of mere tioas, vrhether slight or srrongiy 
individual differences, and this led pronounced, occurring only in single 
me to insist so strongly on the im- individuals. 

poitance of that uncop oious form ‘ Introduct. to the Trochilidas, 

of selection by man, wmch follows p. 102. 
from the preservation of th3 most 
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^ yellow, while in others tlie same part is tinged with red ” 
In the United States some few of the males of the Scarlet Tanagei 
(^Tarjigra r/x&m) have ''a beautiful transverse baud of glowing 
'' red on the smaller wing-coverts ; ” but this variation sterns 
to be somewhat rare, so that its preservation through sexual 
selection would follow only under unusually favourable circum- 
stances. In Bengal the Honey buzzard (^Peims crihtata') has 
either a small rudimental crest on its head, or none at all : so 
slight a difference, however, would not have been worth notice, 
bad not this same species possessed in Southern India ‘‘ a well- 
marked occipital crest formed of several graduated feathers 
The following case is in some respects more interesting. A 
pied variety of the raven, with the head, breast, abdomen, and 
parts of the wings and tail-feathers white, is confined to the 
Feroe Islands. It is not very rare there, for Graba saw during 
his visit from eight to ten Kvmg specimens. Although the 
characters of this variety are not quit© constant, yet it has been 
named by several distinguished ornithologists as a distinct 
species. The fact of the pied birds bemg pursued and persecuted 
with much clamour by the other ravens of the island was the 
chief cause which led Brunmeh to conclude that they were 
specifically distinct ; but this is now known to be an error.'*® 
This case seems analogous to that lately given of albino birds 
not pairing from being rejected by their comrades. 

In various parts of the northern seas a remarkable variety of 
the common Guillemot (Ur la troile^ is found; and in Feroe, one 
out of every five birds, according to Graba*s estimation, presents 
this variation. It is characterised^ by a pure white ring round 
the eye, with a curved narrow white line, an inch and a half in 
length, extending back from the ring. This conspicuous cha- 
racter has caused the bird to be ranked by several ormthologists 
as a distinct species under the name of £7. lacrymans, but it is 
now known to be merely a variety. It often pairs with the 
common kind, yet intermediate gradations have never been seen , 
nor IS this surprising, for variations which appear suddenly, are 
often, as I have elsewhere shewn,^- transmitted either unaltered 
or not at all. We thus see that two distmot forms of the same 
species may co-exist in the same district, and we cannot doubt 

Gould, *• Handbook to Birds of Faro/ 1830, s. 51—54. Macgilh-vray, 
Australia,’ voL ii. pp. 32 and 68. ‘ Hist. British Birds,’ vol iii, p. 

** Audubon, ‘Ornitholog Bio- 745. ‘Ibis/ vol v, 1S63, p, 469 
grapby/ 1838, vol iv- p 389. Giaba, ibid. s. 54 Macgil- 

Jerdon, ‘ Birds of India,’ vol i hvray, ibid. vol. v. p. 327. 
p. 108; and Mr Blyth, m ‘'Land ‘Variation of Animals and 

jind Water,’ 3868, p. 881, Plants undei Domestication/ voL u. 

Giaba ‘ Tagebuch Reise nacb p. 92. 
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tbat if the one hau possessed anj adYantage CTer the other, it 
woiiid soon haTe been multiplied to the ezelusion of the latter. 
If, for instance, the male pied ravens, instead of being persecuted 
by their comrades, had been highly attractive (like the almva 
pied peacock) to the black female ravens, their numbers would 
have rapidly increased. And this would have been a case of 
sexual selection. 

With respect to the slight individual differences which are 
common, in a greater or less degree, to all the members of the 
same species, we have eveiy reason to believe that they are by 
far the most important for the work of selection. Secondary 
sexnal characters are eminently liable to vary, both with aniinals 
in a state of nature and under domestication.'*® There is also 
reason to believe, as we have seen m our eighth chapter, that 
variations are more apt to occur in the male than in the female 
sex. All these contingencies are highly favourable for sexual 
selection. Whether characters thus acquired are traubmiilt^tl 
to one sex or to both sexes, depends, as we shall see in tlie 
following chapter, on the form of inheritance which prevails. 

It is sometimes difScult to form an opimon whether certain 
slight differences between the sexes of birds are simply the 
result of variability with sexually-limited inheritance, without 
the aid of sexual selection, or vv'hether they have b^n augmented 
through this latter process. I do not here refer to the many 
instances where the male displays splendid colours or other 
ornaments, of which the female partakes to a slight degree ; for 
these are almost certamly due to characters primarily acquired by 
the male having been more or less transferred to the female But 
what are we to conclude with respect to certain birds in which, 
for instance, the eyes differ slightly m colour m the two sexes 
In some cases the eyes differ conspicuously, thus with the 
storks of the genus Xenorhynchu^^ thc^of the male are blackish- 
hazel, whilst those of the female are gamboge-yellow; with 
many hornhills (Buceros), as I hear from Mr. Bly tb/® the males 
have intense crimson eyes, and those of the females are white. 
In the Buceros hicornis, the hind margin of the casque and a 
stripe on the crest of the beak are black in the male, Imt not so 
in the female. Are we to suppose that these black marks and 
the crimson colour of the eyes have been preserved or augmented 
through sexual selection in the males ? This is very doubtful ; 

Ob these points see also ‘ Varia- of a Podica and Oallicrex in ^ 
tjon of Amraalb and Plants under 'voi u. 1860, p 206; and voL v. 
Bamestication,’ vol. i p 253, vo! n. 1863, p. 426. 

pp. 73, 75. iSee aKo Jerdon. * Birds of 

*** See, fer instance, on the inJes Imh.i,' vol 1 . pp. 24;i-245. 
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for Mr. Bartlett shewed me in the Zoological Gardens that the 
inbido of the month of this Buceros is black in the male and 
defeh-coionred in the female; and their external appearance or 
beauty would not be thus affected. I observed in Chili that 
the ins m the condor, when about a year old, is dark-brown, but 
changes at maturity into yellowish-brown in the male, and into 
bright red m the female The male has also a small, longitn- 
dinal, leaden-coloured, fleshy crest or comb. The comb of many 
gallinaceous birds is highly ornamental, and assumes vivid 
colours dxmng the act of courtship , but what are we to think 
of the dull-coloured comb of the condor, which does not appear 
to us m the least ornamental ? The same question may be asked 
in regard to various other characters, such as the knob on the 
base of the beak of the Chinese goose (^An^er cygnoidts\ which is 
much larger m the male than in the female. No certain answer 
can be given to these questions ; but we ought to be cautious in 
assuming that knobs and various fleshy appendages cannot be 
attractive to the female, when we remember that with savage 
races of man various hideous deformities — deep scars on the 
face with the flesh raised into protuberances, the septum of 
the nose pierced by sticks or bones, holes m the ears and lips 
stretched widely open — are all admired as ornamental. 

Whether or not unimportant differences between the sexes, 
such as those just specified, have been preserved through sexual 
selection, these differences, as well as all others, must primarily 
depend on the laws of variation. On the principle of correlated 
development, the plumage often varies on different parts of the 
body, or over the whole body, in the same manner We see this 
well illustrated m certain breeds of the fowl. In all the breeds 
the feathers on the neck and loins of the males are elongated, 
and are called hackles ; now when both sexes acquire a top-knot, 
which IS a new character m the genus, the feathers on the head 
of the male become hackle-shaped, evidently on the principle of 
correlation ; whilst those on the head of the female are of the 
ordinary shape. The colour also of the hackles forming the 
top-knot of the male, is often correlated with that of the hackles 
on the neck and loms, as may be seen by comparing these 
feathers m the Golden and Silver-spangled Polish, the Houdans, 
and Creve-cceur breeds. In some natural species we may 
observe exactly the same correlation in the colours of these same 
feathers, as m the males of the splendid Gold and Amherst 
pheasants. 

The structure of each Individual feather generally causes any 
‘Zoology of the Voyage of H.M S Beagle,’ 1841, p 6 
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change m its colouring to be symmetrical , we sec this m the 
various iaced, spangled, and pencilled breeds of the fowl ; and 
on the principle of eorixiation iLu leathers over the whole l»od^ 
are often coloured m the same nninner 'We are thus enableii 
without much trouble to rear breeds ^^ith their plumage marketl 
almost as synimetrieaily in natural h|>ecies- In iaced and 
spangled lowls the coloured margin^ ol the feathers are abruptly 
lietined , but in a mongrel raised by me from a black Spanish 
rock glossed with green, and a -white game-hen, all the feathers 
were greenibh-black, excepting towards their extremities, -which 
were yellowish-white; but between the tvhite extremities and 
the black bases, there w^as on each leather a syinmetneal, curved 
mne of dark-brown. In some instances the shaft of the feather 
iletermmes the distribution of the tints, thus with the iKxly- 
feathers of a mongrel from the same black Spanish cock and a 
silver-spangled Polish hen, the shaft, together with a narrow^ 
space on each side, was greenish-black, and tins was surrounded 
by a regular zone of dark-brown, edged with brovmish- white. 
In these cases we have feathers symmetrically shaded, like those 
which give so much elegance to the plumage of many natural 
species I have also noticed a variety of the common pigeon 
•with the wing-bars s^Tumetrically zoned with three bright 
shades, instead of being simply black on a slaty-blue ground, as 
in the parent-species. 

In many groups of birds the plumage is differently coloured 
m the several species, yet certain spots, marks, or stripes are 
retained by ail. Analogous cases occur with the breeds of the 
pigeon, which usually retain the two wung-bars, though they 
may be coloured red, yellow, white, black, or blue, the rest of the 
plumage being of some wholly different tint. Here is a more 
curious case, in which certain marks are retained, though 
coloured in a manner almost exactly the opposite of what is 
natural ; the aborigmal pigeon has a blue tail, with the terminal 
halves of the outer webs of the two outer tail feathers w'hite , now 
there is a sub-variety having a white instead of a blue tail, with 
precisely that part black w'hich is white in the parent-species.^^ 

Formation and Variability of the Ocelli or eye-like Spots on the 
Fiumagre of Birds, — As no ornaments are more beautiful than the 
ocelli on the feathers of various birds, on the hairy coats of some 
mammals, on the scales of reptiles and fishes, on the sfctn of 
amphibians, on the wings of many Hepidoptera and other insects, 
they deser^ve to be especially noticed. An ocellus consists of a 
spot within a ring ot another colour, like the pupil within the 

Ikiclibtein, ‘ Xatui ^eischictite Dc*utbchimih/ B, *v 17^5, s. 31, oa 1 
SUN r^riety ol the pigeoii. 
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iriB, Imt the central s|X>t is often surrounded by additional con- 
centric zones. The ocelli on the tail-coverts of the peacock oifer 
a familiar example, as well as those on the wings of the peacock^ 
buttoif> (Vanessa) Mr. Trimen has given me a description of 
a 8. African moth (^Gyanams tsis), allied to our Emperor mothf 
m which a magnificent ocellus occupies nearly the whole surface 
of each hmder wing; it consists of a black centre, includmg a 
semi-transparent crescent-shaped mark, surrounded by successive, 
ochre-yellow, black, ochre-yellow, pink, white, pmk, brown, and 
whitish zones. Although we do not know fche steps by which 
these wonderfully beautiful and complex ornaments have been 
developed, the process has probably been a simple one, at least 
with msects ; for, as Mr. Trimen writes to me, no characters of 
" mere marMng of coloration are so unstable m the Lepidoptera 

as the ocelli, both m number and size ” Mr. Wallace, who 
first called my attention to this subject, shewed me a series of 
specimens of our common meadow-brown butterfly (^H%;pjpaTch%a 
•jamra) exhibiting numerous gradations from a simple minute 
black spot to an elegantly-shaded ocellus In a S. African 
butterfly {Cyllo Lmn ), belongmg to the same family, the 
ocelli are even still more variable In some specimens (A, fig. 53) 
large spaces on the ujiper surface of the wings are coloured 
black, and include irregular white marks , and from this state 
a complete gradation can be traced into a tolerably perfect 
ocellus (A^), and this results from the contraction of the irregular 
blotches of colour. In another senes of specimens a gradation 
can be followed from excessively minute winte dots, surrounded 
by a scarcely visible black line (B), into perfectly symmetrical 
and large ocelli In cases like these, the development 

of a perfect ocellus does not require a long course of variation 
and selection. 

With birds and many other animals, it seems to follow from 
the comparison of allied species that circular spots are otten 
generated by the breaking up and contraction of stripes- In the 
Tragopan pheasant faint white lines m the female represent the 
beautiful white spots m the male,^® and something of the same 
kind may be observed m the two sexes of the Argus pheasant. 
However this may be, appearances strongly favour the belief that 
on the one hand, a dark spot is often formed by the colouring 

This woodcut has been en- wings of this butterfly, in hii 
giaved from a beautiful di awing, ‘ Rhopalocera Afllc^B Aukrahs/ p, 
most kindly made for me by Mr. 186 

Trimen ; see also his description of •‘s Jerdon, ‘ Birds of India/ vol 
the wonderful amount of rariation iii. p. 517. 
tn the coloiation and shape of the 



Ghaf. XIY. 


OcellL 


429 


matter being drawn towards a central point from a snrroiindmg 
zone, winch latter is thus rende^rcd lighter; and, on tlie other 
hand, that a white spot is often formed by the colour Wiug <Irivc0 
away from a central point, so that it accumulates in a surrounl- 
iiiir <lai her zone. In either ease an ocellus is the result. Tlio 
cuiournig matter seems to be a neaily constant quantity, but m 
redistributed, either centnpetally or centiiiugalljy. Tlie leathers 


A 



Fig 5 ? Cjllo leda, Liiin , fiom a drawing by ITr Trrr.en, ^-bewing the extreme 
range ot variation in the occiii. 

A Si'ecinien, from Mauritius, upper B Sprcimen from Java, upper s^urface 
surface of fore-v mg of hind-wing 

Ai Specimen, from d^tto Specirntn, fiom Mauritius, < itto 


of the common guinea-fowl offer a good instance of white spots 
surrounded by darker zones ; and 'wherever the Tvhite s] lot s are 
large and stand near each other, the surrounding dark zones 
become confluent. In the same wing-feather of the Argus 
pheasant dark spots may be seen surrounded by a pale z<me, 
and white spots by a dark zone. Thus the formation of an 
ocellus in its most elementary state appears to be a simple affair. 
By wrhat further steps the more complex ocelli, “which are sur- 
louinled liy many successive zones of colour, have been generated, 
I wull not pretetid to say But the zoned feathers of the mongrels 
from ditTerently coloured fo-wls, and the extraordinary variability 
of the ocelli on many Bepidoptera, lead us to conclude that their 
formation is not a complex process, but depends on some slight 
and graduated change in the nature of the adjcming tissues. 
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(xtadation of Seem da ry Sttcmil Clturacters, — Cases of gradation 
are important, as shewing ns that highly complex ornaments 
may he acquired by small successive steps. In order to discover 
tne actual steps by which the male of any existing bird has 
acquired Ins magnificent colours or other ornaments, we ought 
to behold the long Ime of his extinct progenitors , but this is 
obviously impossible. "Wo may, however, generally gam a clue 
by comparing ail the species of the same group, if it be a large 
one; for some of them will probably retain, at least partially, 
traces of their former characters. Instead of entering on 
tedious details respecting various groups, in which striking 
mstances of gradation could be given, it seems the best plan to 
take one or two strongly marked cases, for instance that of the 
peacock, in order to see if light can be thrown on the steps by 
which this bird has become so splendidly decorated The 
peacock is chiefly remarkable from the extraordmary length of his 
taii-coverts , the tail itself not being much elongated. The barbs 
along nearly the whole length of these feathers stand separate or 
are de<^omposed ; but tins is the case with the feathers of many 
species, and with some varieties of the domestic fowl and pigeon. 
The barbs coalesce tow’-ards the extremity of the shaft forming 
the oval disc or ocellus, which is certainly one of the most 
beautiful objects m the world It consists of an iridescent, in- 
tensely blue, indented centre, surrounded by a rich green zone, 
this by a broad coppery-hro wn zone, and this by five other narrow 
zones of slightly different iridescent shades. A trifling character 
m the disc deserves notice ; the barbs, for a space along one of 
the concentric zones are more or less destitute of their barbnles, 
so that a part of the disc is surrounded by an almost transparent 
zone, which gives it a highly finished aspect But I have else- 
where described an exactly analogous variation in the hackles 
of a sub- variety of the game-cock, in which the tips, having a 
metallic lustre, **are separated from the lower part of the 
feather by a symmetrically shaped transparent zone, composed 
of the naked portions of the barbs ” The lower margm or 
base of the dark-blue centre of the ocellus is deeply mdented 
on the line of the shaft. The surrounding zones hkewise shew 
traces, as may be seen in the drawmg (fig. 54), of indentations, 
or rather breaks. These indentations a"re common to the Indian 
and J avan peacocks (Pavo erzstatus and P muticus ) ; and they 
Eocmeti to deserve particular attention, as probably connected 
With the development of the ocellus ; but for a long time I could 
c-^iijecture their meaning. 


Animals and Plants tindei Domestication, rqi. 25-4 
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If we admit the principle of gradual evolnti^jn, there must 
formerly have existed many species winch presented cTiry suc- 
cessive step between the wonderfully elonga t<*d tad-eoveris or* 
the f>eacock and the short tail-coverts of ail oulinary i»irds; and 
again iK^tw'een the magmfieint oculi of the former, and the 
simpler ocelli or mere coloured sp<jts on other hmh : and so with 
all tile other characters of the peacock Let iis ]o<jk to the allied 
(Haliinucem for any stiii-existiiig ^^rudations. The species and 



BlfT 54 Feather of Peacoclk, about two-tbirls. o’** uitnnl n’ iwii Ity Mr Ford 
The transparent zone is represented by th»‘ out* rmust -^hite zone, confm«^d to the 
upper end of the disc 

snb-species of Polyplectron inhabit countries adjacent to the 
native land of the peacock; and they so far resemble this bird 
^hat they are sometimes called peacock-pheasants. I am also in- 
formed by Mr. Bartlett that they resemble the peacock in their 
voice and in some of their habits. During the spring the males, 
as previously described, strut about l-Hifore the eomparatiTely 
plain-coloured females, expanding and erecting their tail and 
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wing-feathers, which are ornamented with munerons ocelli. 1 
request the reader to turn back to the drawing (tig. 51, p. 397) 
of a Polyplectron. In P. napdeoni^ the ocelli are confined to 
the tail and the back is of a rich metallic blue ; in which re- 
spects this species approaches the Tara peacock. P, hardvncLii 
possesses a peculiar top-knot, which is also somewhat like 
that of the Java peacock. In all the species the ocelli on the 
wmgH and tail are either circular or oval, and consist of a 
lieautiful, iridescent, greemsh-blue or greenish-purple disc, with 
a black border. This border in P. chtnquzs shades into brown, 
edged wuth cream-colour, so that the ocellus is here surrounded 
with variously shaded, though not bright, concentric zones. The 
unusual length of the tail-coverts is another remarkable character 
m Poiyplectron ; for in some of the species they are half, and in 
others two-thir^ as long as the true tail-feathers. The tail- 
coverts are ocellatcd as m the peacock. Thus the several species 
of Poiyplectron manifestly make a graduated approach to the 
X>eacock in the length of their tail-coverts, m the zonmg of the 
ocelli, and in some other characters. 

Notwithstanding this approach, the first species of Poiyplectron 
which I examined alinost made me give np the search , for I 
found not only that the true tail-feathers, which m the peacock 
are quite plain, were ornamented with ocelli, but that the ocelli 
on all the feathers differed fundamentally from those of the 
peacock, m there being two on the same feather (fig. 55), one on 
each side of the shaft Hence I concluded that the early pro- 
genitors of the peacock could not have resembled a Poiyplectron. 
But on contmuing my search, I observed that in some of the 
species the two ocelli stood very near each other; that m the 
tail-feathers of P. harduncHi they touched each other, and, 
finally, that on the tail-coverts of this same species as well as of 
P, intdacceiise (fig. 56) they were actually confluent. As the 
central part alone is confluent, an indentation is left at both the 
upper and lower ends ; and the surrounding coloured zones are 
likewise indented A single ocellus is thus formed on each tail- 
eovert, though still plainly betraying its double origin. These 
confluent ocelli differ from the single ocelli of the peacock m 
Ijaving an indentation at both ends, instead of only at the lower 
or basal end The explanation, however, of this difference is 
Dot difficult, m some species of Poiyplectron the two oval 
ocelli on tlie same feather stand parallel to each other , in other 
species (as in P. chi7iqv^h) they converge towards one end, now 
the partial confluence of two convergent ocelli would manifestly 
leave a much deeper indentation at the divergent than at the 
convergent end It is also manifest that if the convergence were 
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^troxigly pronoiinccil and the confinence complete, tlie indeiJution 
at the eoiivergent end woul<l tend to dn^ipiHjar. 


The tail-feat liers in both bpctnes 
of peacock are entirely destitute 
of ocelli, and this apparently is 
related to tlieir being covered up 
and concealed by the long taih 
eoverts* In this respect they 
differ remarkably from the tail- 
feathers of Polyplectron, which 
in most of the species are or- 
namented with larger ocelli than 
those on the tail-coverts. Hence 
I was led carefully to examine the 
tail-feathers of the several species, 
in order to discover whether their 
ocelli shewed any tendency to dis- 
ax>pcar; and to my great satis- 
faction, this appeared to be so. 
The central tail-feathers of 
naitoltoiiis have the two ocelli on 
each side of the shaft iierfectly 
developed ; but the inner ocellus 
becomes less and less conspicuous 
on tlio more exterior tail-feathers, 
until a mere shadow or rndiment 
is left on the inner side of the 
outermost feather. Again, in -P. 
mnlacctuhf^, the ocelli on the tail- 
coverts are, as we have seen, 
confluent ; and these feathers are 
of unusual length, being tvo- 
thirds of the length of the tail- 
feathers, so that in both these 
respects they approach the tail- 
soverts of the peacock- Kow in 
J\ malaccense the two central tail- 
feathers alone are ornamented, 
each with two brightly-coloured 
ocelli, ilie inner ocellus having 
completely disappeared from all 
the other tail-feathers. Conse- 



Fi^r 55 Part nf a tajl-cuvt rt of Vuly 
pl“ctroii chmquis, witli the twooceUl 
ol iiat feize. 



Fjp: 5G Part f>f a tail-covert of PoIy- 
jtlectrun lii , \utii tin two 

ocUii, partiahy uat bize. 


quently the tail-coverts and tail-feather*; of this species of Pu’y- 
plectron malce a near approach in stractiire and oriiaiijeiitation 
to the corresponding feathers of the peacock. 
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As far, then, as gradation throws light on the steps by which 
the magmlicent tram of the peacock has been acquired, hardly 
anything more is needed. If we picture to ourselves a progeni- 
tor of the peacock in an almost exactly intermediate condition 
between the existing peacock, with his enormously elongated 
tail-coverts, ornamented with single ocelli, and an ordinary 
gallinaceous bird with short tail-coverts, merely spotted with 
some colour, we shall see a bird alhed to Polyplectron — that is, 
with tail-eoverts, capable of erection and expansion, ornamented 
with two partially confluent ocelh, and long enough almost to 
conceal the tail-feathers, the latter having already paitially lost 
their ocelli- The indentation of the central disc and of the 
surrounding zones of the ocellus, m both species of peacock, 
speaks plainly m favour of this view, and is otherwise in- 
explicable. The males of Polyplectron are no doubt beautiful 
birds, but their beauty, when viewed from a little distance, 
cannot be compared with that of the peacock Many female 
progenitors of the peacock must, during a long line of descent, 
have appreciated this superiority , for they have unconsciously, 
by the continued preference of the most beautiful males, rendered 
the peacock the most splendid of hving birds. 

Argtis pheasant . — Another excellent case for investigation is 
offiired by the ocelli on the wing-feathers of the Argus pheasant, 
which are shaded m so wonderful a manner as to resemble balls 
lying loose within sockets, and consequently differ from ordinaiy 
ocelli. No one, I presume, will attribute the shading, which has 
excited the admiration of many experienced artists, to chance 
— to the fortuitous concourse of atoms ot colouring matter. 
That these ornaments should have been formed through the 
selection of many successive variations, not one of which was 
originally intended to produce the ball-and-socket effect, seems 
as incredible, as that one of PaphaeFs Madonnas should have 
been formed by the selection of chance daubs of paint made by a 
long succession of young artists, not one of whom mtended at 
first to draw the human figure. In order to discover how the 
ocelli have been developed, we cannot look to a long line ot 
progenitors, nor to many closely-allied forms, for such do not 
now exist- Put fortunately the several feathers on the wing 
suffice to give us a clue to the problem, and they prove to de- 
monstration that a gradation is at least possible from a mere 
spot to a finished ball-and-socket ocellus. 

The wmg-feathers, bearing the oceUi, are covered with dark 
stripes (fig 57) or with rows of dark spots (fig. 59), each stripe 
or row of spots nmning obliquely down the outer side of the 
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shaft to one of the oeelii. The sj ots are irenerali j eiong-ated in a 
line transverse to the row m which they stand. Tfiey oftem 
become confluent, either m the line of the row — and then th^ \ 
form a longitudinal stripe— or transversely, that as, wutli the 
spots in the adjoining 


rows, and then they 
form transverse stripes. 
A spot sometimes 
breaks up into smaller 
spots, which still stand 
m their proper places 
It will lie convenient 
first to desciilie a per- 
fect ball - and - socket 
ocellus. This consists 
of an intensely black 
circular ring, surround- 
nig a space shaded so 
as exactly to resemble 
a ball. The figure here 
given has been ad- 
mirably drawn by 31r 
Ford and well engraved, 
but a woodcut caiinct 
exhibit the ex(j:uj.Mto 
shading of the original. 
The ring is almost 
always slightly brolren 
or interrupted (^eo hg. 
67) at a point in the 
upper half, a little to 
the right of, and above 
the white shade on the 
enclosed ball , it is also 
sometimes broken to- 
wards the base on the 
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right hand. These 

little breaks have an important meaning. Ihe ring is al’^ay^ 
much thickened, with the edges ill-dehned towards the IciL- 
hand upper corner, the feather being held erect, in the |x>bi- 
tion in which it is here drawn. Beneath this thickened part 
there is on the surface of the ball an oblique almost pure-white 
mark, which shades off downwards into a pale-leaden hue, and 
this into yellowish and brown tints, w^luch insensibly become 
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darker and darker toveards tlie lower part of tlie Lall. It is this 
shading which gives so admirably the effect of light shinmg on 
a convex surface If one of the balls be examined, it will be seen 
that the lower part is of a brown tint and is indistinctly sepa- 
rated by a curbed oblique line from the upper xiart, which la 
yellower and more leaden , this curved oblique line runs at right 
angles to the longer axis of the white patch of light, and indeed 
of all the shading ; but this difference m colour, which cannot 
of course be shewn m the woodcut, does not in the least interfere 
with the perfect shading of the ball. It should be particularly 
observed that each ocellus stands in obvious connection either 
with a dark stripe, or with a longitudinal row of daik spots, for 
both occur indifferently on the same featlier. Thus in fig 57 stripe 
A runs to ocellus B runs to ocellus h , stupe C is broken in 
the upper part, and runs down to the next succeeding ocellus, 

not lepresontcd in the wood- 
cut , L> to the next lower one, 
and CO wutli the stripes E 
and F. Lastly, the several 
ocelli are separated fiom each 
otliei by a pale suidace hear- 
ing irregular black marks. 

I will next describe the 
other extreme of the senes, 
namely, the first tiace of 
an ocellus The shoit se- 
condary wing - feather (fig. 
5S), nearest to the body, 
is marked like the other 
feathers, with oblique, lon- 
gitudinal, rather irregular, 
row s of very dark spots 
The basal spot, or that near- 
est the shaft, in the five lower 
row^s (excluding the lowest 
one) is a httle larger than 
the other spots of the same 
row, and a little more elon- 
gated in a transverse direc- 
tion It differs also from the other spots by being bordered 
Dll its upper side with some dull fulvous shading. But this 
spot is not in any way more remarkable than those on the 
plumage of many birds, and might easily be overlooked. The 
next higher spot does not differ at all from the upper ones in 
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the same row. The lar^^er basal spots occupy exactly the same 
relative position on these feathers, as do the perteet ocelli on 
the longer wing-feathers. 

By looking to the next two or three succeeding wing-feathers, 
an absolutely insensible gradation can be traced from one of the 
last-described ba^al spots, together with the next higher one in 
the same row, to a cmious ornament, which cannot called an 
ocellus, and which I will name, from the want of a better term, 
an elliptic ornament.” These are shewn in tlie accompanying 
figure (fig 09), AVe here see several obli^iue rows. A, B, O, D, 



Fig 59 Portion of one of tbe secondary w!npf fentliers near to tbc liody, shewing the 
so-called elliptic orn iments Tbe rigbt-band figure is given merely as a diagram 
for tbe sake of tbe letters of reference 


A, B, C, I>, &:c V,oT,\ s spots running 
down to and lurining tbe elliptic 
ornaments 

b Lowest spot or m irk in row B 


c Tbe next succeeding spot or mark Ju 
the -ainerow, 

of Apnarentlv a hrokrn prolongation ol 
tbe spot cm tbe same row B 


&e. C^ee the lettered diagram on the right hand), of dark spots 
of the Hwsual character. Each row of spots runs down to and is 
connected with one of the elliptic ornaments, m exactly the 
same manner as each stripe in fig. 57 runs down to, and is 
connected with, one of the ball-and-socket ocelli Booking to 
any one row, for instance, B, in fig* 59, the lowest mark (b) is 
thicker and considerably longer than the upper spots, and has 
its left extremity pointed and curved upwards^ This black mark 
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ift abruptly bordered on its upper side by a ratber broad space of 
richly shaded tints, beginning with a narrow brown zone, which 
passes into orange, and this into a pale leaden tint, with the end 
towards the shaft much paler. These shaded tints together fill np 
the whole inner space of the elliptic ornament The mark ih') 
corresponds in every respect with the basal shaded spot of tlie 
simple feather described m the last paragraph (tig 58), but is 
more highly developed and more brightly coloured Above and to 
the right of this spot (h fig. 59), with its bright shading, there is 
a long narrow, black mark (c), belonging to the same row, and 
which is arched a little downwards so as to face (If) This mark 
is sometimes broken into two portions It is also nairowly edged 
on the lower side with a fulvous tint. To the left of and above 
m the same oblique direction, but always more or less distmct 
from it, there is another black mark (d) This mark is generally 
sub-triangular and irregular in shape, but in the one lettered in 
the diagram it is unusually narrow, elongated, and regular. It 
apparently consists of a lateral and broken prolongation of the 
mark (c), together with its confluence with a broken and prolonged 
part of the next spot above ; but I do not feel sure of this. These 
three marks, h, c, and d, with the intervening bright shades, form 
together the so-called elhptic ornament These ornaments placed 
parallel to the shaft, manifestly correspond m position with the 
ball-and-socket ocelli- Their extremely elegant appearance can- 
not be appreciated in the drawmg, as the orange and leaden tints, 
contrasting so well with the black marks, cannot be shewn. 

Between one of the elliptic ornaments and a perfect ball-and- 
socket ocellus, the gradation is so perfect that it is scarcely 
possible to decide when the latter term ought to be used The 
passage from the one into the other is effected by the elongation 
and greater curvature in opposite directions of the lower black 
mark (d fig. 59), and more especially of the upper one (c), 
together with the contraction of the elongated sub-triangular or 
narrow mark (d), so that at last these three marks become com 
fluent, forming an irregular elliptic ring. This rmg is gradually 
rendered more and more circular and regular, increasing at the 
same time in diameter. I have here given a drawing (fig. 60) 
of the natural size of an ocellus not as yet quite perfect. The lower 
part of the black ring is much more curved than is the lower 
mark in the elliptic ornament (b fig, 59). The upper part of 
the ring consists of two or three separate portions ; and there is 
only a trace of the thickenmg of the portion which forms the 
black mark above the white shade. This white shade itself is 
not as yet much concentrated; and beneath it the surface is 
brighter coloured than in a perfect ball-and-socket ocellus. Even 
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ill the BioBt x>orfect ocelli, tracers of the jiiiKhAOti of three or four 
elongated black marks, by winch the ring has l>eeE formed, may 
often be detected. The irregular sul>-triuiigiilar or narrow mark 
(fl hg. 59), manifestly forms, by its 
contraction and equalisation, the 
thickened portion of the ring alK>Te 
the white shade on a perfect ball- 
and-socket ocellus. The lower part 
of the ring is mTariably a httle 
thicker than the other parts (see 
fig- 57), and this follows from tlie 
lower black mark of the elliptic 
ornament (h hg. 59) having origi- 
nally been thicker than the upper 
mark (c). Every step can be fol- 
lowed in the process of confluence 
and modihcation ; and the black 
ling which surrounds the ball of 
the ocellus is unquestionably formed 
by the union and modification of 
the three black marks, h, c, of 
the elliptic ornament. The irre- 
gular zigzag black marks between Xte 

the successive ocelli (see again flg. elliptic omammt and the peri* ct 
57) are plainly due to the breakmg bau-and-bocktt ocellus. 

up of the somewhat more regular but similar marks between 
the elliptic ornaments. 

The successive steps in the shading of the ball-and-socket 
ocelli can be followed out with equal clearness. The brown, 
orange, and pale leaden narrow zones, which border the lower 
black mark of the elliptic ornament, can be seen gradually to 
become more and more softened and shaded into each other, 
with the upper lighter part towards the left-hand comer ren- 
dered still lighter, so as to become almost “white, and at the same 
time more contracted. But even in the most perfect ball-and- 
socket ocelli a slight difference in the tints, thoncch not in the 
shading, between the upper and lower parts of the ball can be 
perceived, as before noticed ; and the line of separation is oblique, 
m the same direction as the bright-coloured shades of the 
elliptic ornaments. Thus almost every minute detail in the 
shape and colouring of the ball-and-socket ocelli can be shewn to 
follow from gradual changes in the elliptic ornaments ; and the 
development of the latter can be traced by equally small steps 
from the union of two almost simple spotB, the lower one (flg. 58) 
having some dull fulvous shading on its upper side. 
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Tiie extremities of the longer secondary feathers wliicli hear 
the perfect hall-and-socket ocelli, are peculiarly ornamented 
(fig. 61). The oblic[ue longitudinal stripes suddenly cease 
upwards and hecome confuvsed , and aboTO this limit the whole 

upper end of the feather {(x) la 
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covered with white dots, sur- 
rounded by little black rings, 
standing on a dark ground. 
The oblique stripe belonging to 
the uppermost ocellus (&) is 
barely represented by a very 
short irregular black mark with 
the usual, curved, tranverse base. 
As this stripe is thus abruptly 
cut off, we can perhaps under- 
stand from what.has gone beiore, 
how it is that the upjier thickened 
jiart of the ring is here absent , for, 
as before stated, this thickened 
part apparently stands an some 
relation with a broken prolonga- 
tion from the next higher spot. 
From the absence of the upper 
and thickened part of the rmg, 
the uppermost ocellus, though 
perfect in all other respects, 
appears as if its top had been 
obliquely sliced off. It would, 
I think, perplex any one, who 
believes that the plumage of 
the Argus-pheasant was created 
as we now see it, to account for 

Fiz 61 Ptirt’on ijfvir summit of one of rvf +hp' 

the secondary 'vv mg-feathers, beaiuig impertect COnUltlon Ot tUB 

perfect ball-and-socket oceUi Uppermost ocellus. I should add 

ft Ornamented npper part that on the Secondary wing- 

U pp^^rmost, imperfect ball-and-socket ^ it r- .t . x-u 

weiins (t 4 shading above the feather farthest from the body, 
mark on the summit of the all the ocelK are Smaller and 
e Perfect ocellus. less perfect than on the other 

feathers, and have the upper 
part of the ring deficient, as in the case just mentioned. The 
imperfection hero seems to be connected with the fact that the 
spots on this feather shew less tendency than usual to become 
confluent into stripes ; they are on the contrary, often broken up 
into smaller spots, so that two or three rows run down to the 
same ocellus. 
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Thuru fetili remains another very ctirions pointy first observed 
by Mr. T W. AVood/"^ ^hich dt^rves attention. In a photograph, 
given me by jMr Ward, of a specimen mounted as in the act of 
display, it may I^e seen that on the feathers which are htid 
perpendicularly, the white marks on the ocelli, representing 
light reflected from a convex surface, are at the upper or 
further end, that is, are directed upwards ; and the bird mhilst 
displaying himself on the ground would naturally be iiluminatcxl 
from above. But here comes the curious point, the outer 
feathers are held almost horizontally, and their ocelli ought like- 
wise to appear as if illuminated from above, and consequently 
the white marks ought to be placed on the upper sides of the 
cKielli , and wonderful as is the fact they are thus placed ! Hence 
the ocelh on the several feathers, though occupying very different 
positions With respect to the light, all appear as if illuminated 
from above, just as an artist; would have shaded them. Never- 
theless they are not illuminated from strictly the same point 
as they ought to be ; for the white marks on the ocelli of the 
feathers which are held almc^t horizontally, are placed rather 
too much towards the further end ; that is they are not siifli- 
cicntly lateral. We have, however, no right to expect absolute 
|X3i faction in a part rendered ornamental through sexual selec- 
tion, any more than we have in a part modified throngh natural 
selection for real use ; for instance in that wondrous organ the 
human eye. And we know what Helmholtz, the highest authority 
in Europe on the subject, has said about the human eye ; that 
if an optician bad sold him an instrument so carelessly made, lie 
would have thought himself fully justified in returning it 

We have now seen that a perfect series can be followed, from 
simple spots to the wonderful ball-and-socket ornaments- Mr. 
Gould, who kindly gave me some of these feathers, fully agrees 
with me m the completen^s of the gradation. It is obvious 
that the stages in development exlubit^ by the feathers on the 
same bird, do not at all necessarily shew us the steps passed 
through by the extinct progenitors of the species; but they 
probably give us the clue to the actual steps, and they at least 
prove to demonstration that a gradation is possible. Bearing m 
mind how carefully the male Argus pheasant displays his plumes 
l>efore the female, as well as the many facts rendering it probable 
that female birds prefer the more attractive males, no one who 
admits the agency of sexual selection m any case, will deny that 
a simple dark spot with some fulvous shading might be converted, 
through the approximation and modification of two adjoining 

The ‘Field/ May 28, 1870. Subjects,’' Eng. trans. 1873, pp. 21S», 

‘ Fopulai LectUTVs on Scientific 227, 269, 390. 
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spots, togetliei with some slight increase of colour, into one of the 
BO*cailed elliptic ornaments. These latter ornaments have been 
shewn to many persons, and all have admitted that they are 
heantifal, some thinking them even more so than the ball-and- 
sockct ocelli. As the secondary plumes became lengthened 
through sexual selection, and as the elbptic ornaments increased 
in diameter, their colouis apparently became less bright; and 
then the ornamentation of the plumes had to be gained by an 
improvement in the pattern and shadmg ; and this process was 
earned on until the wonderful ball-and-socket ocelli were finally 
developed Thus vre can understand — and in no other way as 
it seems to me — the present condition and oiigin of the orna- 
ments on the wing-feathex’s of the Argns pheasant. 

Prom the light afforded by the principle of gradation — from 
what we know of the laws of variation — from the changes which 
have taken place m many of our domesticated birds — and, lastly, 
irom the character (as we shall hereafter see more clearly) of the 
immature plumage ot young birds — we can sometimes indicate 
with a certain amount ot confidence, the probable steps by which 
the males have acquiied their brilliant plumage and various 
ornaments , yet in many cases wo are involved in complete 
darkness. Mr Gould several years ago pointed out to me a 
humming-bird, the UyoUicte remarkable for the curious 

differences between the sexes The male, besides a splendid 
gorget, has greenish-black tail-feathers, with the four centi-al 
ones tipped with white , in the female, as with most of the allied 
species, the three tail-feathers on each side are tipped with 
V kite, so that the male has the four central, whilst the female 
has the six exterior feathers ornamented with wlnte tips What 
makes the case more curious is that, although the colouring of 
the tail differs remarkably m both sexes of many kinds of 
humming-birds, Mr Gould does not know a single species, be- 
sides the Urosticte, in which the male has the four centra] 
feathers tipped with white. 

The Duke of Argyll, in commenting on this case,®® passes over 
sexual selection, and asks, What explanation does the law of 

natural selection give of such specific varieties as these He 
answers none whatever and I quite agree with him. But 
can this be so confidently said of sexual selection ? Seeing in 
how many ways the tail-feathers of hummmg-birds differ, why 
should not the four central feathers have varied in this one 
species alone, so as to have acquired white tips ^ The Tariations 
may have been gradual, or somewhat abrupt as in the case 
»» ^ The of Law/ 1867, p. 247. 
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recently giveii of the humming-birds near 3>>p:ota, m mhieli 
certain indiTidnals alone iiaTo the central tail-feathers tipjcil 
with beaiitifal green,” In the female of the Frusticte i 
noticed extremely mimito or rndimentai white tips to the two 
outer of the four central black tail-feathers; so that here we 
have an indication of change of some kind in the plumage of 
this species. If we grant the possibihty of the central tail- 
feathers of the male var;^ mg in whiteness, there ib nothing strange 
in such variations having been sexually selected The white 
tips, together with the small white car-tufts, certamly add, as 
the Duke of Argali a<linits, to the lx?auty of the nude; and 
whiteness is apparently appreciated by other birds, as may he 
inferred from such cases as the snow-white male of the Bell-bird. 
The statement made by Sir B. Heron should not he forgotten, 
namely, that his jieahens, when debarred from access to the pied 
jieacock, would not unite with any other male, and during that 
season produced no offspring. Kor is it strange that variations 
in the tail-feathers of the Urosticte should have been spicially 
selected for the sake of ornament, for the next succeeding genus 
in the family takes its name of Metallura from the splendour of 
these feathers. We have, moreover, good evidence that humming- 
birds take especial pains in displaying their tail-feathers ; IVIr. 
after describing the beauty of the Florhuga mellitvtra^ says, 
I have seen the female sitting on a branch, and two males 
displaying their charms in front of her. One would shoot up 
like a rocket, then suddenly expanding the snow-white tail, hko 
‘‘ an inverted parachute, slowly descend m front of her, turning 

“ round gradually to shew oW back and front ... The 

** expanded white tail covered more space than all the rest of the 
“ bird, and was evidently the grand feature in the performance. 

^Yhiist one male was descending, the other would shoot up 
“ and come slowly down expanded. The entertainment would 
“ tnd m a fight between the two performers ; but whether the 
** most beautiful or the most pugnacious was the accepted 
suitor, I Imow not.” Mr. Gould, after describing the peculiar 
plumage of the Urosticte, adds, that ornament and variety is 
** the sole object, I have myself but little doubt.” If this bo 
admitted, we can perceive that the males which during former 
times were decked m the most elegant and novel manner would 
have gamed an advantage, not m the ordinary struggle for life, 
but m rivalry with other males, and would have left a larger 
number of offspring to inherit their newly-acquired beauty. 

*The l^aturalist m Nicaragua, ‘Introduction to the Trochi 

Wi t, p. 132 1861, p. 110. 
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CHAPTEE XT. 

BIBDS — continued. 

Eh>cus.iAOB as to why the males alone of some species, and both wxes of 
others, are biightly coloured — On sexual iy-limited inheritance, as applied 
to various stiuctures and to bi ightly-coiom ed plumage — Nidihcation m 
relation to colour — Loss of nuptial plumage d^ui mg the winter. 

Wje Lave in this chapter to consider, why the females of many 
birds have not acquired the same ornaments as the male ; and 
why, on the other hand, both sexes of many other birds are 
equally, or almost equally, ornamented? In the following 
chapter we shall consider the few cases in which the female is 
more conspicuously coloured than the male. 

In my ^ Origin of Species I briefly suggested ,tbat the long 
tail of the peacock would be mconvement, and the conspicuous 
black colour of the male capercailssie dangerous, to the female 
during the period of incubation; and consequently that the 
transmission of these characters from the male to the female 
offspring had been checked through natural selection. I still 
think that this may have occurred in some few instances : but 
after mature reflection on all the facts which I have been able to 
collect, I am now inclmcd to believe that when the sexes differ, 
the successive variations have generally been from the fiist 
limited m their transmission to the same sex in which they first 
arose. Since my remarks appeared, the subject of sexual 
coloration has been discussed m some very interesting papers 
by Mr. Wallace,^ who believes that in almost all cases the 
successive variations tended at first to be transmitted equally 
to both sexes; but that the female was saved, through natural 
selection, from acquiring the conspicuous colours of the male, 
owing to the danger which she would thus have incurred during 
incubation. 

This view necessitates a tedious discussion on a difficult 
point, namely, whether the transmission of a character, which is 
at fli’st inherited by both sexes, can be subsequently limited in 
its transmission to one sex alone by means of natural selection. 
We must boar in mind, as shewn in the preliminary chapter on 
sexual selection, that characters which are limited in thorr 
lievciopment to one sex are always latent in the other. An 

» Fonrth edition, 1866, p. 2 tl 1867. < Journal of Tr^vfjl/ vqL I 

8 July, 1868, p, 73. 
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tmagmary illustration will best aid ns in seeing tbe diiHinltj of 
tlie case : we may suppose that a fancier wislied to taslkv m 
breed oi pigeons, in winch the males ali>ne shonld bo eoloiixc^ 
ot a pale blue, whilst the females retainul their foimcr slaty 
tint As with pigeons characters of all kuads are usually trans- 
mitted to both sexes equally, the fancier would have to tr> to 
convert this latter form of inheritance into sexually-iiinited 
transmission. All that he could do would be to j>ersevere m 
selecting every male pigeon which was in the ka&t degree of a 
paler blue, and the natural result of this process, if steadily 
earned on for a long time, and if the pale variations were 
strongly inherited or often recurred, would Ijg to make his 
whole stock of a lighter blue. But our tam-ier would foe coni- 
peilcd to match, generation after generation, ins pale blue males 
with slaty females, for he wishes to keep the latter of tins 
colour. The result would generally be the pioductiun either of 
a mongrel piebald lot, or more probably the speedy and 
complete loss of the pale-blue tint , for the primoid al slaty 
colour would be transmitted with prepotent force. Supposing, 
however, that some pale-blue males and slaty females were 
produced during each successive generation, and were always 
crossed together ; then the slaty females would have, if I may 
Uf-e the expression, much blue blood m their veins, for their 
Withers, grandfathers, &c., will all have l>oen blue birds. Under 
those ciicumstances it is conceivable (though I know of no 
distinct facts rendering it probable) that the slaty females might 
acquire so strong a latent tendency to pale-blueness, that they 
would not destroy this colour in their male ofisprmg, tlieir 
temale oSsprmg still inheriting the slaty tint. If so the desired 
end of makmg a breed with the two sexes permanently different 
in colour might be gained. 

The extreme importance, or rather necessity in the above case 
of the desired character, namely, pale-blueness, being present 
though in a latent state m the female, so that the male offspring 
should not be deteriorated, will be best appreciated as follows : 
the male of Soemmerrings pheasant has a tail thirty-seven 
inches in length, whilst that of the female is only eight inches ; 
the tail of the male common pheasant is about twenty inchm, 
and that of the female twelve mches long Xow if the female 
S<emmerring pheasant with her s/wrt tail were crossed with the 
male common pheasant, there can be no doubt tliat the male 
hybrid offspring would have a much longer tail than that of the 
imre offspimg of the common pheasant. On the other hand, if 
the female common pheasant, with a tail much longer than that 
oi the female Soemmerring pheasant, were crossed with the male 
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of the latter, tlxo male hybrid offeprmg wonld have a mnch 
s/iorter tail than that of the pure offspring of Scemmerrmg’s 
plieasant.® 

Our fancier, in order to make his new breed with the males 
of a pale-blue tint, and the females unchanged, would have to 
continue selecting the males during many generations; and 
each stage of paleness would have to be fixed in the males, 
and rendered latent in the females. The task would be an 
extremely difficult one, and has never been tried, but might 
possibly be successfully carried out. The chief obstacle would 
be the early and complete loss of the pale-blue tint, from the 
necessity of reiterated crosses with the slaty female, the latter 
not having at first any latent tendency to produce pale-blue 
offispnng 

On the other hand, if one or two males were to vary ever so 
slightly in and the variations were from the first 

limited in their transmission to the male sex, the task of making 
a new breed of the desiied kind would be easy, for such males 
would simply have to be selected and matched with ordinary 
females. An analogous case has actually occurred, for there are 
breeds of the pigeon in Belgium** m which the males alone are 
marked with black strias. So again Mr Tegetmeier has recently 
shewn"" that dragons not rarely produce silver-coloured birds, 
which are almost always hens, and he himself has bred ten 
fcoich females It is on the other hand a very unusnal event 
when a silver male is produced; so that nothing would be 
easier, if desired, than to make a breed of diagons with blue 
males and silver females This tendency is indeed so strong 
that when Mr- Tegetmeier at last got a silver male and matched 
him with one of the silver females, he expected to get a hieed 
with both sexes thus coloured, he was however disappointed, 
tor the young male reverted to the blue colour of his grand- 
ife^ther, the young female alone being silver. No doubii with 
patience this tendency to reversion m the males, reared from an 
occasional silver male matched with a silver hen, mi^t l)e 
eliminated, and then both sexes would be coloured alike ; and 
this very process has been followed with success by Mr. 
Esquilant in the case of silver turbits. 

With fowls, variations of colour, limited in their transmis- 
sion to the male sex, habitually occur. When this form of 

^ Temminck says that the tail of For the common pheasant, se^ 
the female Phastamts Scsmmemngu Macgillivxay, ‘Hist. Brit. Buds,” 
IS only SIX inches long, ‘Planches vol i. pp. 118-121, 
coiorides,’ vol v. 1838, pp 487 and * Dr, Chapuia, ‘Le Pigeon Toja* 
4 88: the measurements above given geui Beige,’ 1865, p 87- 
ircre made for me by Mr, ScUter, * The * Field/ Sept. 1872 . 
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inheritance prevails, it might well happen tliat Home o! the 
Buccessive sanations woultl lie transferred to the female, wh<j 
would then fclightly rebemble the male, as actually occurs m 
some breeds. Or again, the greater ntiml^cr. but not all, of tlie 
succibbive steps might be tran^^ferred to both scseK, and the 
female would then clubely resemble tht* male- There can hardly 
be a doubt that this is the cause of the male pouter pige^ai 
haviiig a bomewhat larger crop, and uf the male carrier pigei m 
having bomewhat larger uattle.% tlian their resjjective femaks ; 
for fanciers have not selected one sex more than the other, and 
have had no wish that theteO chaiacters bhuuld be more strongly 
displayed in tlie male than m the female, tins is tlie cu>e 
with iKith breeds- 

The same process would have to l>e followed, and the same* 
diificuities encounteied, it it wrere desired to make a breed with 
the teinales alone of some new colour. 

Tabtly, our taiieier might wibh to make a I reed wuth the iv o 
sexes difermg fiom each other, and l>oth from the paitnt- 
speeies. Here the diihculty would l>e extreme, onicsh the suc- 
cessive Tariations were from the first sexually limited on both 
sides, and then there would l:>e no difficulty “We see this with 
the fowd , thus the two sexeb of the pencilled Hainburghs differ 
greatly from each other, and from the two sexes of the alxjri- 
ginal Gall If s haitLiin ; and both are now kept eoni^tant to their 
standard of excellence by continued selection, whieli would be 
impossible unless the distinctive characters of Ixith w^ere limited 
in their transmission. The Spanish fowl offers a more cunt jus 
case ; the male has an immense comb, but some of the successivti 
variations, by the accumulation of which it wiis acquired, apixur 
to have l>een transferred to the female; for she has a comb many 
times larger than that of the females of the parent-siKjcies. Tut 
the comb of the female differs m one respect from that of the 
male, for it is apt to lop over; and within a recent jwriod it lias 
c»een ordered by the fancy that this should always be the eah€% 
and success has quickly followed the order. Kow the loppmg ot 
the comb must be sexually limited in its transmission, other wise 
it would prevent the comb of the male from bemg perfectly 
upright, which would be abhorrent to every fancier. On the 
other hand, the uprightness of the comb in the male must 
likewise be a sexually-hmited character, otherwise it would 
prevent the comb of the female from loppmg over. 

From the foregoing illustrations, we see that even with almost 
unlimited time at command, it wculd be an extremely difficult 
and complex, perhaps an impossibie proce^, to change one form 
of transmission into the other through selection. Therefore^ 
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without distinct evidence in each case, I am unwilliiig to admit 
that this has been effected in natural species. On the other 
hand, by means of successive variations, which were from the 
iixst sexually limited in their transmission, there would not be 
the least dihicuity in rendering a male bird w'ldely different in 
colour or in any other character from the female; the latter 
bemg left unaltered, or slightly altered, or specially modified for 
the uake of piotection. 

As bright colours are of service to the males in their rivalry 
with other males, such colours would be selected, whether or 
not they were tx'ansmitted exclusively to the same sex. Conse- 
quently the temales might be expected often to partake of the 
brightness of the males to a greater or less degree; and this 
occurs with a host of species If all the successive variations 
weie transmitted equally to both sexes, the females would be 
indistinguishable from the males; and this likewise occurs with 
many birds. If, however, dull colours were of high importance 
lor the safety of the female during mcubation, as with many 
ground birds, the females which varied in brightness, or which 
leceived xhrough inheritance from the males any marked ac- 
cession of brightness, would sooner or later be destroyed. But 
the tendency in the males to continue for an mdefinite period 
transmitting to their female offsprmg their own brightness, 
would have to be ehminated by a change in the form of m- 
hentance ; and this, as shewn by our previous illustration, 
would be extremely difiicult. The moie probable result of the 
leiig-contmucd destruction of the moie brightly-coloured females, 
BU imposing the equal form of transmission to prevail, would be 
the lessening or annihilation of the bright colours of the males, 
owing to their continual crossmg with the duller females. It 
would be tedious to follow out all the other possible results; 
but I may remmd the reader that if sexually-limited variations 
in brightness occurred in the females, even if they were not in 
the least injurious to them and consequently were not elimi- 
nated, yet they would not be favoured or selected, for the male 
usually accepts any female, and does not select the more at- 
tractive individuals, consequently these variations would be 
nable to be lost, and would have little influence on the chai actor 
of the race ; and this will aid in accounting for the iemalos being 
commonly duiiar-colpui-ed than the males. 

In the eighth chapter instances were given, to which many 
might here be added, ot vaiiations occurrmg at various ages, and 
inherited at the corresponding ago. It was also shewn that va- 
riations w^hich occur late in life are commonly transmitted to the 
same sox m which they first appear , whilst variatioi^ occurrira^ 
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early in life axe apt to be transmitted to both sexes ; not that all 
the cases of sexually-limited transmission can thus be aecotmted 
for. It was further shewn that if a male bird xaried by be- 
eotaing brighter whilst young, such variations would be of no 
service until the age for reproduction had arrived, and there 
was competition between rival males. But in the c^e of birds 
ixviBg on the ground and commonly in need of the protection of 
dull colours, bright tints would be far more dangerous to the 
young and inex|>erienced, than to the adult males. Ck>n«6- 
quently the males wluch varied in brightness whilst young 
would suffer much destruction and be eliminated through 
loatural selection ; on the other hand, the males winch vaned in 
this manner when nearly mature, notwithstanding that they 
were exposed to some additional danger, might survive, and 
from being favoured through sexual selection, would procreate 
their kind. As a relation often exists between the period of 
variation and the form of transmission, if the bright-coloured 
young males were destroyed and the mature ones were suc- 
cessful m their courtship, the males alone would acquire bril- 
liant colours and would transmit them exclusively to their 
male offsprmg. But I by no means wish to mamtain that the 
influence of age on the form of transmission, is the sole cause of 
the great difference m brilliancy between the sexes of many 
birds. 

When the sexes of birds differ in colour, it is interesting to 
determine whether the males alone have been modified by sexual 
selection, the females havmg been left unchanged, or only partially 
and indirectly thus changed , or whether the females have been 
specially modified through natural selection for the sake of pro- 
tection. I will therefore discuss this question at some length, 
even more fully than its intrinsic importance deserves ; for various 
curious collateral points may thus be conveniently considered. 

Before we enter on the subject of colour, more especially in 
reference to Mr. Wallace's conclusions, it may be useful to 
discuss some other sexual differences under a similar point of 
view. A breed of fowls formerly existed m Germany® in which 
the hens were famished with spurs; they were good layers, but 
they so greatly disturbed their nests with their spurs that they 
could not be allowed to sit on their own eggs. Hence at one time 
it appeared to me probable that with the females of the wild 
Galimacea© the development of spurs had been checked through 
natural selection, h:om the mjury thus caused to their nests. 
This seemed all the more probable, as wingnspurs, which would 
Uot be injurious during incubation, are often as well-developed 
^ Beebstem, * Katurgesch. Dentschlands/ 1793, B* ill- s. 339. 

2 O 
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m the feioa-le as in the male ; though in not a few cases they are 
rather larger in the male. When the male is furnished with 
Iqg-spnxB the female almost always exhibits rudiments of them, 
— the rudiment foometimes consisting of a mere scale, as in 
G alius. Hence it might be argued that the females had abori- 
gmally been furnished with well-developed spurs, but that these 
had subsequently been lost through disuse or natural selection. 
But if this view be admitted, it would have to be extended to 
innumerable other cases; and it imphes that the female pro- 
genitors of the existing spur-bearing species were once encum- 
bered with an injurious appendage 

In some few genera and species, as m Galloperdix, Acomus, 
and the Javan peacock (jPavo muticus), the females, as well as 
the males, possess well-developed leg-spurs. Are we to infer from 
this fact, that they construct a different sort of nest from that 
made by tbeir nearest allies, and not hable to be injured by their 
spurs ; so that the spurs have not been removed. Or are we to 
suppose that the females of these several species especially require 
spurs for their defence ? It is a more probable conclusion that 
both the presence and absence of spurs in the females result 
from different laws of inheritance havmg prevailed, indepen- 
dently of natural selection With the many females in which 
spurs appear as rudiments, wo may conclude that some few of 
the successive variations, through which they were developed in 
the males, occurred very early m life, and were consequently 
transferred to the females. In the other and much rarer cases, 
in which the females possess fully developed spurs, we may 
conclude that all the successive variations were transferred to 
them , and that they gradually acquired and inherited the habit 
of not disturbing their nests. 

The vocal organs and the feathers variously-modified for pro- 
ducing sound, as well as the proper instincts for using item, 
often differ in the two sexes, but are sometimes the same in both. 
Can such differences be accounted for by the males having 
acquired these organs and instincts, whilst the females have 
been saved from inheriting them, on account of the danger to 
which they would have been exposed by attracting the attention 
of birds or beasts of prey ? This does not seem to me probable, 
^vhen we think of the multitude of birds which with mipunity 
gladden the country with their voices during the spring,*^ It is 

" Dames Barrington, however, cubation He adds, that a similar 
tnought it probable Phil. Transact * view may possibly account for the 
1773, p. 164) that few female birds infeiionty of the female to the 
sing, because the talent would have male in plumage, 
been dangerous to them during in- 
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a safer conclusion that, as T^fx^al and m^trninprital orcran^ an of 
s|X3Cial service only to the malv^ during tli* ir (‘OTUt^^hip, the^e 
organs were developed throiiirh M^xnal and tluircon- 

Ktiiiit use Hi that sex alone —the Mi(‘t»e*-sive varmtien^ and the 
etferts of use having K‘en from the nr^t Uiure or Iiiuitcd m 
transmission to the male off'^pnng 

Many analogous cases could l»e adduced ; these for msfance of 
the plumes on the head being generally longer m the male than 
in the female, sometimes of equal length in both sexes, and 
occasionally absent in the female, — these several cases oceuring 
in the same group of birds. It would be difficult to account for 
such a difference between the sexes by the female having been 
benefited by possessing a slightly shorter cre-t than the male, 
and its consequent diminution or complete suppression through 
natural selection. But I wull take a more favourable cahc, 
namely the length of the tail The long train of the |)eacLK.*k 
would have been not only meonvement but danererous to the 
peahen during the period of incubation and whilst aecomx) my- 
ing her young Hence there is not the least a improba- 

bility in the development of her tail having been checked 
through natural selection But the females of various phea- 
sants, which apparently are exposed on their open nests to as 
much danger as the peahen, have tails of considerable length. 
JChe females as well as the males of the Menvra have 

long tails, and they build a domed nest, which is a great 
anomaly in so large a bird. Naturalists have wondered how the 
female Menura could manage her tail during Sncul>ation ; but it 
IS now known ® that she enters the nest head first, and then 
turns round with her tail sometimes over her back, but more 
often bent round by her side. Thus in time the tail becomes 
quite askew, and is a tolerable guide to the length of time tha 
bird has been sitting Both sexes of an Australian kingfisher 
CTa7iysiptera ^ylvta) have the middle tail-feathers greatly length- 
ened, and the female makes her nest in a hole; and as I am 
informed by Mr K. B. Sharpe these feathers become much 
crumpled during incubation. 

In these two latter eases the great length of the tail- leathers 
must be m some degree inconvenient to the female , and as in both 
species the tail-feathers of the female are somewhat shorter than 
those of the male, it might be argued that their full development 
had been prevented through natural selection. But if the 
development of the tail of the peahen had been checked only 
when it became inconvemently or dangerously great, she would 
have retained a much longer tail than she actually pc^ssesa^s : 

* Mr. Kamsay, m * Proc. Zoolog. Soc-’ 1S6B, p- 50. 

2 a 2 
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fbr her tail is not nearly so long, relatively to the size of her 
body, as that of many female pheasants, nor longer than that 
of the female turkey. It must also be borne in mind, that in 
accordance mth this view as soon as the tail of the peahen 
became dangerously long, and its development was consequently 
checked, she would have continually reacted on her male pro- 
geny, and thus have prevented the peacock from acquiring his 
present magmficent tram We may therefore infer that the 
length of the tail m the peacock and its shortness in the pea- 
hen are the result of the requisite variations m the male having 
been from the first transmitted to the male ofisprmg alone 

We are led to a nearly similar conclusion with respect to the 
length of the tail in the varions species of pheasants. In the Eared 
pheasant (frossojpUlon auritum') the tail is of equal length m both 
sexes, namely, sixteen or seventeen inches ; in the common phea- 
sant it IS abont twenty inches long in the male and twelve in the 
female , m Scemmerring^s pheasant, thirty-seven inches m the 
male and only eight in the female , and lastly in Eeeve^s phea- 
sant it is sometimes actually seventy-two inches long in the male 
and sixteen in the female Thus m the several species, the tail oi 
the female differs much in length, irrespectively of that of the 
male ; and this can be accounted for, as it seems to me, with 
much more probabihty, by the laws of inheritance, — that is by 
the successive variations having been from the first more or less 
closely limited in their transmission to the male sex, than by the 
agency of natural selection, resulting from the length of tail being 
more or less mjurious to the females of these several allied species. 

We may now consider Mr. Wallace's arguments in regard to 
the sexual coloration of birds. He believes that the bright tints 
originally acquired through sexual selection by the males, would 
in all, or almost all cases, have been transmitted to the females, 
unless the transference had been checked through natural selec- 
tion. I may here remind the reader that various facts opposed 
to this view have already been given under reptiles, amphibians, 
fishes, and lepidoptera. Mr. Wallace rests his belief chiefiy, 
but not exclusively, as we shall see m the next chapter^ 
on the following statement,® that when both sexes are coloured 
in a very conspicuous manner, the nest is of such a nature 
as to conceal the sitting bird; but when there is a marked 
contrast of colour between the sexes, the male being gay and 
the female dnll-coloured, the nest is open and exposes the 
sitting bird to view. This coincidence, as far as it goes, cer- 
tainly fioems to favour the behef that the females which sit on 
* * JoTiinal of Tiavei/ edited by A. Murray, rol. 2 . 1868, p. 78, 
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open nests haYe 1>eeii specially modiSad for the sake of prafcec- 
tion j but we slmil presently see that there is another and more 
probable explanation, namely, that conspicuous females La^e 
acquired the instinct of building domed nests oftener than dull- 
coloured birds Mr. Wallace admits that there are, as rnig’ht 
have been expected, some exceptions to his two rules, but it is a 
question whether the exceptions are not so numerous as seriously 
to invalidate them. 

There is in the first place much truth in the Duke of Argyll's 
remark that a large domed nest is more conspicuous to an 
enemy, especially to all tree-hauntmg camivoroTis animals, than 
a smaller open nest. Kor must we forget that mth many birds 
which build open nests, the male sits on the eggs and aids the 
female in feedmg the young . this is the case, fr^r instance, with 
Fyranga cestivaF one of the most splendid birds in the United 
States, the male being vermilion, and the female light Ijrowmsh- 
green Now if brilliant colours had been extremely dangerous 
to birds whilst sittmg on their open nests, the males in these 
cases would have suffered greatly. It might, however, be of 
such paramount importance to the male to be brilliantly coloured, 
in order to beat his rivals, that this may have more than com- 
pensated some additional danger. 

Mr. Wallace admits that with the King-crows (Dicrarus)^ 
Orioles, and Pittidse, the females are conspicuously coloured, 
yet build open nests ; but he urges that the birds of the first 
group are highly pugnacious and could defend themselves , that 
those of the second group take extreme care in concealing their 
open nests, but this does not invariably hold good ; and that 
with the birds of the third group the females are brightly 
coloured chiefly on the under surface. Besides these cases, 
pigeons which are sometimes brightly, and almost always con- 
spicuously coloured, and which are notoriously liable to the 
attacks of birds of prey, offer a serious exception to the rule, for 
they almost always build open and exposed nests. In another 
large family, that of the humming-birds, all the species build 
open nests, yet with some of the most gorgeous species the sexe s 
are alike , and in the majority, the females, though less brilliant 
than the males, are brightly coloured. Nor can it be mamtained 
that all female humming-birds, which are brightly coloured, 
escape detection by their tints being green, for some dii^lay on 
their upper surfaces red, blue, and other colours.^^ 

*** ^Jouraal of Tiavel/ edited by Jerdon, ‘Birds of India,* vol 

A. Murray, voL i. 1868, p, 281. ii. p. 108. Gould*s ‘Handbook oi 

Audubon, ‘ Ornitnolcgical Bio- the Birds cf Australia,* roL i. p, 463. 
graphy, toL i. p. 233. For imtauce, the female 
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In regard to birds which binld m holes or construct domed 
nests, other advantages, as Mr. Wallace remarks, besides con* 
cealment are gamed, such as shelter from the rain, greater 
warmth, and m hot countries protection from the sun , so that 
it is no Yalid objection to his view that many birds having both 
mxes obscurely coloured bmid concealed nests The female 
Hom-bili {Buceros), for instance, of India and Africa is protected 
during incubation with extraordinary care, for she plasters up 
With her own excrement the oritice of the hole m which she sits 
on her eggs, leaving only a small orifice through which the male 
feeds her , she is thus kept a close prisoner during the whole 
period of mcubation ; yet female horn-bills are not more con 
spicuously coloured than many other birds of equal size which 
build open nests It is a more serions objection to Mr Wallace's 
view, as is admitted by him, that in some few groups i he males 
are brilliantly coloured and the females obscure, and yet the 
latter hatch their eggs in domed nests. This is the case with the 
Grallinse ot Australia, the Superb Warblers (Maluiidse) of the 
same country, the Sun-birds (Nectanmse), and with several of 
the Australian Honey-suckers or Meliphagidae 

If we look to the birds of England we shall see that there is no 
close and general relation between the colours of the female and 
the nature of the nest which is constructed About forty of our 
British birds (excluding those of large size which could defend 
themselves) build in holes in banks, rocks, or trees, or construct 
domed nests If we take the colours of the female goldfinch, 
bullfinch, or blackbird, as a standard ot the degree of con- 
spicuousness, which is not highly dangerous to the sitting 
female, then out of the above forty birds, the females of only 
twelve can be considered as conspicuous to a dangerous degree. 


tomena macroura has the head and 
tail daik blue with reddish loms, 
the female Lampomis porjphyruirus 
IS blddnsh-green on the upper 
surface, with the loies and sides of 
tne throat crimson; the female 
EulampiB jugularis has the top of 
the head and back green, but the 
loms and the tail aie crimson 
Many other instances of highly 
conspicuous females could be given. 
See Mr. Gould's magnificent woik 
on this family. 

Mr. Salnn noticed in Guate- 
mala (*Ibis,' 1864, p. 375) that 
hnmming-birds were much more 
unwilling to lea've their nests during 


veiy hot weathei, when the sun 
was shining brightly, as if then 
eggs would be thus" mjuied, than 
during cool, cloudy, or rainy weather. 

I may specify, as instances of 
dull-coloured birds building con- 
cealed nests, the species belonging 
to eight Australian genera, de- 
scribed in Gould's ^ Handbook of the 
Bixds of Australia,’ vol. i. pp 340, 
362, 365, 383, 387, 389, 391, 414 
Mr. C. Horne, «Proc. Zooloa 
Soc ' 1869, p. 243 

On the nidification and colours 
of these latter species, see Gculd’s 
* Hanc book,’ &c., vol. i.pp 504 527, 
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tJtxe remaaniBg tweBty-eighfc being mwiinpicuons.^* Nor m tkera 
any clo«>u relation witiim the Bame genus l>etween a well-pro- 
nounced diiierenc^ m colour l>etvfceeii the sexes, and the nature 
of the nest constructed. Thus the male houfae £^3ifcrrow 
domesticuB) differs much from the fenmie. the male tree-sparrow 
(P. montanus) hardly at all, and yet both build weii-<xm€«mlad 
nests. The two sexes of the common ffy-catcher (Jfiywcajpo. 
grii^ola') can hardly be distinguished, whilst the sexes of the 
pied fly-catcher (JT Inctiioho) differ considerably, and both 
species build in holes or conceal their nests. The female black- 
bird (^Tiirduis m^rfda) differs much, the female irmg-ouzel (H 
torquatub) differs less, and the female common thrush (J1 
hardly at all from their respective males ; yet all build open neats. 
On the other hand, the not very distantly-allied water-ouzel 
(^CmHus aqiiaticus) builds a domed nest, and the sexes differ 
about as much as m the ring-ouzel. The black and red groubc 
(jretrao tetrix and T. ^coticus) build open nests m equally *well- 
concealed spots, but m the one species the sexes differ greatly, 
and m the other very little. 

Notwithstanding the foregomg objections, I cannot doubt, 
after reading Mr ^Vallace’s excellent essay, that looking to the 
birds of the world, a large majority of the species in which the 
females are conspicuously coloured (and in this case the males 
with rare exceptions are equally conspicuous), build coipic^led 
nests for the sake of protection. Mr. Wallace enumerates^® a 
long series of groups in which this rule holds good ; but it will 
suffice hero to give, as instances, the more familiar gioup® of 
kingfishers, toucans, trogons, puff-birds (Gapitomdse), plantain* 
eaters (Musophagso), woodpeckers, and parrots. Mr. Wallace 
l>eli6ves that in these groups, as the males gradually acquired 
through sexual selection their brilHant colours, these were 
transferred to the females and were not eliminated by natural 
selection, owing to the protection which they already enjoyed 


I have coni.ulted, on this sub- 
ject, jMacgilhvrav's ^ British Birds,’ 
and though doubts may be euter- 
tamed in some cases lu regard to 
the degree of concealment of the 
nest, and to the degree of con- 
spicuousness of the female, yet the 
following birds, which all lay then 
siggs in holes or in domed nests, can 
hardly be consideied, by the above 
standard, as conspicuous - Passer, 
2 species; Sturnus, of which the 
fem.de is considerably less brilliant 
than the male ; Cinclus ; Motacilla 


boarula (?); Erithacus (^); Fru- 
ticola, 2 sp ; Saxicola , iiuticilla, 2 
sp. ; Sylvia, 3 bp ; Parus, 3 sp. ; 
Mecistura ; Anort nui a ; Certhm ; 
Sitta; Yunx; Muscicapa, 2 sp-; 
Hiiundo, 3 sp ; and Oypselus. The 
iemaies of the following 12 birds 
may be considered as conspicuous, 
according to the same stamdard, 
VIZ , Pastor, Motaalls alba, Parut! 
major and P. csernleus, Upnpa, Picus, 
4 sp , Coracias, Alcedo, and Merops. 

‘ Journal of Travel/ edited by 
A. Murray, voL x. p. 78. 
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from tlieir maBner of mdiJ&cation, According to this their 
present manner of nesting was acquired before their present 
colours. But it seems to me much more probable that in most 
cases, as the females were gradually rendered more and more 
brilliant hrom partaking of the colours of the male, they were 
gradually led to change their instmcts (supposing that they 
ori ginally built opeu nests), and to seek protection by building 
domed or concealed nests. No one who studies, or instance, 
Audubon^s account of the differences in the nests of the same 
species in the Northern and Southern IJmted States,^® will feel 
any great difficulty in admitting that birds, either by a change 
(in the strict sense of the word) of their habits, or through the 
natural selection of so-called spontaneous variations of instinct, 
might readily be led to modify their manner of nesting. 

This way of viewing the relation, as far as it holds good, 
between the bright colours of female birds and their manner of 
nesting, receives some support from certam cases occurring in 
the Sahara Desert. Here, as in most other deserts, various birds, 
and many other animals, have had their colours adapted in a 
wonderful manner to the tints of the surroimding surface. 
Nevertheless there are, as I am informed by the Bev. Mr. 
Tristram, some curious exceptions to the rule ; thus the male of 
the Montzcola cyanea is conspicuous from his bright blue colour, 
and the female almost equally conspicuous from her mottled 
brown and white plumage; both sexes of two species ofDro- 
molsea are of a lustrous black ; so that these three species are far 
from receiving protection from their colours, yet they are able to 
survive, for they have acquired the habit of taking refuge from 
danger in holes or crevices in the rocks. 

With respect to the above groups in which the females are 
conspicuously coloured and build concealed nests, it is not 
necessary to suppose that each separate species had its nidi:fymg 
iostinct specially modified ; but only that the early progenitors 
of each group were gradually led to build domed or concealed 
nests, and afterwards transmitted this instinct, together with 
their bright colours, to their modified descendants. As far as it 
can be trusted, the conclusion is interestmg, that sexual selection, 
together with equal or nearly equal inheritance by both sexes, 
have indirectly determined the manner of nidification of whole 
groups of birds. 

According to Mr. Wallace, even in the groups in which the 
females, from being protected in domed nests during mcubation. 

See many statements m the the nests of Italian birds by Engenio 
* Ornithological Biography.' See, Bettoni, in the ‘Atti della Society 
also, some cnrions observations on Italiana,’ voi. xi. 1869 , p. 487 . 
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ImTO not Ixad their bright colonra elimmated through iiMtural 
©election, the males often differ in a slight, and ^wjasionallj m a 
considerable degree, from the females. This Is a rngniEeant fact, 
for such differences m colour must be accounted for bj some of 
the Yariations m the males having been from the Arst limited in 
transmission to the same sex ; as it can hardly be maintained that 
these differences, especially when very slight, seire as a protec- 
tion to the female Thus all the species m the splendid group 
of the Trogons bmid in holes ; and Mr. Gould gives hgurea*^ of 
both sexes of twenty-five species, m ail of which, with one jmrhal 
exception, the sexes differ sometimes slightly, sometimes oon- 
spciuously, m colour, — the males being always finer than tne 
females, though the latter are likewise beautiful. Ail the sp^im 
of kingfishers build in holes, and with most of the species the 
sexes are equally brilhant, and thus far l^Ir Wallace’s rule holds 
good ; but m some of the Australian species colours of the 
females are rather less vivid than those of the male, and in one 
splendidly-coloured species, the sexes differ no much tnat they 
were at first thought to be specifically distinch^f Mr. R. B. Sharpe, 
who has especially studied tins group, has si^wn me some 
American species (Ceryle) in which the bfeast the male is 
belted with black. Again, m Carcineutes, the difference between 
the sexes is conspicuous : in the male the up^r rarface is dull- 
blue banded with black, the lower surface *„l;iemg partly fawn- 
coloured, and there is much red about the head , in the female 
the upper surface is reddish-brown banded with black, and the 
lower surface white with black markings It is an interesting 
fact, as shewing how the same peculiar style of sexual colourmg 
often characterises alhed forms, that in three species of Bacelo 
the male differs from the female only m the tail being dull-blue 
banded with black, whilst that of the female is brown with 
blackish bars , so that here the tail differs m coiOur in the two 
sexes in exactly the same manner as the whole upper surface in 
the two sexes of Carcineutes. 

With parrots, which hkewise build in holes, we find analogous 
cases : in most of the species both sexes are brilliantly coloured 
and indistinguishable, but in not a few species the males are 
coloured rather more vividly than the females, or even very 
differently from them. Thus, besides other strongly-marked 
differences, the whole under surface of the male King Jjoxj 
sca^ulatus) is scarlet, whilst the throat and chest of 
the female is green tinged with red : in the Eu^Imna ida 

See his * Monograph of the ^Handhook to the Jirds of Ans- 
fi^omdae,* first edition. tralia,’ vol. L p. 139 5 see, also, pjk 

Hsraeiy Cyanalcyon. fionld^s ISO, iSQ. 
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there is a smiilar dijGference, the face and wing-coverts moreover 
of the female being of a paler bine than in the male.-*^ In the 
family of the tits (^Partncey, which bnild concealed nests, the 
female of our common bine tomtit (far us ccbtuIbus) is mnch 
less brightly coloured " than the male , and in the magnificent 
Bnltan yellow tit of India the difference is greater.®^ 

Again in the great group of the woodpeckers,^ the sexes are 
generally nearly ahke, but in the Megaptcus validiis all those 
parts of the head, neck, and breast, which are crimson m the 
male are pale brown m the female. As in several woodpeckers 
the head of the male is bright crimson, whilst that of the female 
IS plana, it occurred to me that this colour might possibly make 
the female dangerously conspicuous, whenever she put her head 
out of the hole containing her nest, and consequently that this 
colour, m accordance with IVIr. 'Wallace's hehef, had been elimi- 
nated. This view is strengthened by what Malherbe states with 
respect to Indopicus carlotta ; namely, that the young females, 
like the young males, have some crimson about their heads, 
but that this colour disappears in the adult female, whilst it is 
intensified in the adult male Nevertheless the following con- 
siderations render this view extremely doubtful : the male takes 
a fair share m incubation,^® and would be thus almost equally 
exjxised to danger, both sexes of many species have their heads 
of an equally bright crimson, m other species the difference 
between the sexes in the amount of scarlet is so slight that it 
can hardly make any appreciable difference m the danger 
mcm'red ; and lastly, the colouring of the head m the two sexes 
often differs slightly m other ways. 

The cases, as yet given, of slight and graduated differences in 
colour between the males and females m the groups, in which as 
a general rule the sexes resemble each other, all relate to species 
winch build domed or concealed nests But similar gradations 
may likewise be observed m groups m which the sexes as a 
general rule resemble each other, but which build open nests. 
As I have before mstanced the Austrahan parrots, so I may here 
instance, without giving any details, the Australian pigeons.^ 
It deserves especial notice that in all these cases the shght 

Every gradation of difieience taken from M. Malherbe's mag- 
bstween the series may be followed nificent ‘ Monogiaphie des Picidees,^ 
2 IX the parrots of Australia. See 1861. 

vTOuld's ‘ Handbook,’ &c., vol. ii, pp. Audubon’s ‘ Ornithological Bio 

14-102 graphy,’ vol. n. p 75 ; see also the 

Macgillivray’s * British Birds/ *Ibis,’ vol. i, p. 268. 

'^oi. 11 - p. 433- Jerdon, * Birds of Gould’s * Handbook to tiit 

India/ vol. u. p 282, Birds of Australia/ vol ii. pp. 10&- 

All the following facts are 149. ^ 
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differences, m plttmag-e between the sexes are of the same general 
nature as the occasionaliy greater ciifferencea A good lilustm- 
tion of this fact has already been afforded by tho^ kingfishers in 
which either the tail alone or the whole upper surface of th# 
plumage differs in the satne manner in the tw^o eexes. Similar 
eases may be observed Tvith parrots and pigeons. The differ- 
ences in colour bctw'een the sexts of the Bame species are, also, 
of the same general nature as the difflrences in colour between 
the distinct species of the same group. For w hen in a group m 
which the sexes are usually alike, the male differs considerably 
from the female, ho is not coloured in a quite new style. Henm 
wre may infer that within the same group the spiecial coloars of 
both sexes wrhen they are alike, and the colours of thsi male, when 
he differs slightly or even considerably from ft-male, have 
been m most cases determined by the same general cause ; this 
being sexual selection. 

It IS not probable, as has already been remarked, that differ- 
ences m colour between the sexes, when very slight, can be of 
service to the female as a protection. Assuming, however, that 
they are of service, they might be thought to be cases of 
transition , but w'e have no reason to believe that many species 
at any one time are undergomg change. Therefore we can 
hardly admit that the numerous females which differ very 
slightly in colour from their males are now all commencmg to 
l)ecome obscure for the sake of protection. Even if we consider 
somewhat more marked sexual differences, is it probable, for 
instance, that the head of the female chaffinch, — the crimson on 
the breast of the female bullfinch, — the green of the femalo 
greenfinch, — the crest of the female golden-crested wren, have 
all been rendered less bright by the slow process of selection for 
the sake of protection ? I cannot think so , and still less with the 
slight differences between the sexes of those birds which build 
concealed nests. On the other hand, the differences m colour be- 
tween the sexes, whether great or small, may to a large extent be 
explained on the prmeiple of the successive variations, acquired 
by the males through sexual selection, having been from the 
first more or less limited in their transmission to the females. 
That the degree of limitation should differ in different specie of 
the same group will not surprise any one who has studied the 
laws of mheritance, for they are so complex that they appear to 
us in our ignorance to be capricious m their action ^ 

As far as I can discover there are few large groups of birds in 
which all the species have both sexes alike and brilliantly 

See remarks to this effect aH my work on * VanatioA vnder IXmefiti. 
cation,' voL n chap- xu. 
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coloxLTod, but I bear from IVIr. Sclater, tliat this appears to b© the 
©ase with tlie Mnsophagse or plantaia-eaters. Nor do I beboTe 
tbat any large group exists in which the sexes of all the species 
are widely dissimilar in colour : Mr. Wallace informs me that 
the chatterers of S. America {CoUngtdcd) offer one of the best 
instances ; but with some of the species, m which the male has a 
splendid red breast, the female exhibits some red on her breast ; 
and the females of other species shew traces of the green and 
other colours of the males. Nevertheless we have a near 
approach to close sexual similarity or dissimilarity throughout 
several groups : and this, from what has just been said of the 
fluctuating nature of inheritance, is a somewhat surpnsmg 
circumstance But that the same laws should largely prevail 
with alhed animals is not surpnsmg. The domestic fowl has 
produced a great number of breeds and sub-breeds, and in these 
the sexes generally differ in plumage; so that it has been 
noticed as an unusual circumstance when in certam sub-breeds 
they resemble each other. On the other hand, the domestic 
pigeon has likewise produced a vast number of ^stmct breeds 
and sub-breeds, and m these, with rare exceptions, the two sexes 
are identically alike. Therefore if other species of Gallus and 
Columba were domesticated and varied, it would not be rash to 
predict that similar rules of sexual similarity and dissimilarity, 
depending on the form of transmission, would hold good in both 
cases. In like manner the same form of transmission has gene- 
rally prevailed under nature throughout the same groups, 
althoagh marked exceptions to this rule occur. Thus withm 
the same family or even genus, the sexes maybe identically alike, 
or very different in colour. Instances have already been given 
in the same genus, as with sparrows, fly-catchers, thrushes and 
grouse. In the family of pheasants the sexes of almost all the 
species are wonderfully dissimilar, but are quite alike in the 
eared pheasant or OrossopUlon auritum* In two species of 
Chloephaga, a genus of geese, the male cannot be distmguished 
from the females, except by size ; whilst in two others, the sexes 
are so unlike that they might easily be mistaken for distinct 
species.^ 

The laws of inheritance can alone account for the following 
cases, in which the female acquires, late m life, certain characters 
proper to the male, and ultimately comes to resemble h im more 
or less completely. Here protection can hardly have come into 
play. Mr Blyth mforms m© that the females of Oriolus melanch- 
ctphalus and of some alHed species, when sufficiently mature to 
breed, differ considerably in plumage from the adult males ; but 
The ‘ Ibzs,’ vol. vi, "*^64, p. 122. 
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after tlio second or third moults they differ only in their heaks 
haTiB" a shght greemsh tinge. In the dwarf bitt^-rias (Ardetta), 
according to the same authority, the male acquires his ffaml 
** Iivory at the first moult, the female not before the third or 
fourth moult ; in the meanwhile she pre^snts an mtermedmte 
garb, which is ultimately exchanged for the same Iirery as 
that of the male.’’ So again the female Faicn jptregrmms SpC- 
quires her blue plumage more slowly than the male. Mr. 
Swinhoe states that with one of the Drongo shrihes (^iPirrurfm 
macrocercns} the male *whilst almost a nesthng, moulte his mfk 
brown plumage and becomes of a uniform glossy greenish-bliick ; 
but the female retains for a long time the white stnse and spots 
on the axillary feathers , and does not completely assume the 
umform black colour of the male for tliree years. The same 
excellent obserrer remarks that m the spring of the second jmr 
the female spoonbill (Platalea) of Cluna refecmblt-s the male of 
the first year, and that apparentlyit is not until the third f^prmg 
that she acquires the same adult plumage as that possessed by 
the male at a much earlier age. The female BomhyciUa carol lu-* 
etisis differs very little from the male, but the appendages, which 
like beads of red seahng-wax ornament the wing-feathers,^ are 
not developed m her so early in life as in the male, in the male 
of an Indian parrakeet (^Pulscornis jamnicud) the upper mandible 
is coral-red from his earliest youth, but in the fem^e, as Mr. 
Blyth has observed with caged and wild birds, it is at first black 
and does not become red until the bird is at least a year old, at 
which age the sexes resemble each other in all respects. Both 
sexes of the wild turkey are ultimately furnished with a tuft of 
bristles on the breast, but m two-year-old birds the tuft is about 
four inches long in the male and hardly apparent m the female , 
when, however, the latter has reached her fourth year, it is from 
four to five inches m length,*^ 

These cases must not be confounded with those where diseased 
or old females abnormally assume masciilme characters, nor with 


When the male courts the fe- 
male, thebe ornaments are vibrated, 
and ai e bhewn off to great advan- 
tage,’" on the outstretched wings : 
A Leith Adaras, ‘ Field and Forest 
Rambles,’ 1873, p 

On Ardetta, Translation of 
Cuvier’s * Regne Animal,’ by Mr 
Blyth, footnote, p. 159. On the 
Peregrine Falcon, Mr. Blyth, in 
Charlesworth’s ^ Mag of Hat. Hist ’ 
voL 1 , 1837, p. 304. On Diciurus, 
* Ibis/ 1863, p 44. On the Platalea, 


‘Ibis/ voL VI. 1864, p. 366. On 
the Bombycilla, AuJnbon’s ‘Orm- 
tholog Biography/ voL i p. 229 
On the Falseoinis, see, also, Jerdon, 
‘ Birds of India,’ voL 1 . pc 263. 
On the wild tnikey, Audubon, ibid 
vol 1 , p 15; but I hear from Judge 
Caton that in Illinois the ferrale 
very rarely acquires a tuffc. Analo- 
gons cases with the females of 
Petrocossyphas are given by Mr 
R- B, Sharpe, ‘Free. Zoolcg. Soi ’ 
1872, p. 498. 
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those where fertile icmaies, wlnl&t young, acquire the characters? 
i}l the male, through Tanation or some urilaiown cause But 
all these cases haTe so much m common that they depend, 
according to the hyjvothesis of pangenesis, on gemmules derived 
from each part of the male being present, though latent, in the 
female ; their development following on some shght change m 
the elective affinities of her constituent tissues 

A few words^must be added on changes of plumage in relation 
to the season of the year. From reasons formerly assigned there 
can be little doubt that the elegant plumes, long pendant 
feathers, crests, of egrets, herons, and many other birds, 

which are developed and retamed only during the summer, 
serve for ornamental and nnptial purposes, though common to 
hoth sexes. The female is thus rendered more conspicuous 
during the period of incubation than during the winter ; but 
such birds as herons and egrets would be able to defend them- 
selves. As, however, plumes would probably be inconvenient 
and certainly of no use during the winter, it is possible that the 
habit of moulting twice in the year may have been gradually 
acquired through natural selection for the sake of casting oft 
mconvenicnt ornaments during the wmter. But this view 
cannot be extended to the many waders, whose summer and 
wmter plumages differ very little in colour- With defenceless 
species, m which both sexes, or the males alone, become extremely 
conspicnous durmg the breeding-season, — or when the males 
acquire at this season such long wmg or tail-feathers as to impede 
their flight, as with Cosmetomis and Yidua, — ^it certainly at first 
appears highly probable that the second moult has been gained 
for the special purpose of throwing off these ornaments. We 
must, however, remember that many birds, such as some of the 
Birds of Paradise, the Argus pheasant and peacock, do not cast 
their plumes during the wmter ; and it can hardly be mamtained 
that the constitution of these birds, at least of the GallmacesB, 
renders a double moult impossible, for the ptarmigan moults 
thrice in the year,*^ Hence it must be considered as doubtful 
whether the many species which moult their ornamental plumes 
or lose their bright colours durmg the wmter, have acquired this 
habit on account of the mconvenience or danger which they 
would otherwise have suffered. 

^ Of these latter cases Mr Blyth also recorded a similar case Ormth 
lia& recorded (Translation of Cuvier’s Biog.’ vol. v. p, 519J> with PyraTiga 
‘ Rfegns Animal,’ p 158) various asstiva. 

instances wnth Lanms, Ruticilia, Gould’s ‘Birds of Great 

Linaria, and Anas. Audubon has Britain.’ 
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I concIiKfe, tbercfore, that th<‘ \mhii of nmmltitip tiiiro in th« 
jear was in most f>r ali fM-ta fir^t for ^orue 

pnrpoflo, iifThapH for p-iimng a r wnitor curt riiitr , mud t hat 

lairioom in the diirmg tho ^nrmnvr wtm 

acrixmuiated tliroiiirlisovi^al transnutted to tht- r ll- 

^spring at the same season of the y«-ar , that such TanatioBB were 
inherited either by t>oth sexes or by the males alone, aecordiiig to 
the form of inheritance which prerailed This apijearn moro 
probable than that the species m all cases ongmally i^md&d. to 
letain their ornamental plumatre dnnng the u mter^ but were 
«saTed from this through natural «;eleetioB, resiiltmg from the 
mconvemence or danger thus causcfl 

I have endeavoured in tins chapter to shew that the arguments 
are not trustworthy m favour of the view that weapins, t*nght 
colours, and various ornamentHj are nowconfmfd to the malts 
owing to the conversion, by natural selection, of the equal trans- 
mission of characters to both sexes, into transmission to the male 
sex alone. It is also doubtful whether the eulours of UMny 
female birds are due to the preservation, for the sake of prt^tec- 
tion, of variations which were from the first limited m their 
transmission to the female sex. But it will i»e convenient to 
defer any further discussion on this subject until I treat, in the 
following chapter, of the differences in plumage between the 
young and old. 


CHAPTBR XTI. 

Birds — condudeth 

The XTnmature plumas^e m relation to the character of piumaire in 
both sexes when adult — cliesKes of cases— Sexual differences between 
the males of closely -allied or repraseatatire bpecies — The female as* 
summg the characters of the male — Plumage of the young n relation 
to the summer and winter plumage of the adults — On the mcrease of 
beauty in the birds of the woild — Protective colouimg — Conspicuously- 
coloured birds — Novelty appreciated — Summary of the four chapters on 
3irds. 

Wx must now consider the transmission of chaiacter^^, as limited 
by age, in reference to sexual selection. The truth and mi- 
portance of the principle of inheritance at corresponding j^ca 
need not here be discussed, as enough has already been said oi.^ 
the subject. Before giving the several rather complex rulm or 
classes of cases, under which the difTerences m plumage between 
the young and the old, as far as known to me, may be included, 
it will be well to make a few preliminary remarks. 
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With animals of ail kinds when the adults differ in coionr 
from the young, and the colours of the latter are not, as far as 
we can see, of any special service, they may generally be 
attributed, like various embryological structures, to the re* 
tention of a former character. But this view can be maintained 
with confidence, only when the young of several species resemble 
each other closely, and likewise resemble other adult species 
belongmg to the same gimip , for the latter are the hving proofs 
that such a state of thmgs was formerly possible. Young hons 
and pumas are marked wifch feeble stripes or rows of spots, and 
as many allied species both young and old are similarly marked, 
no believer in evolution will doubt that the progenitor of the 
lion and puma was a striped animal, and that the young have 
retained vestiges of the stripes, like the kittens of black cats, 
which are not in the least striped when grown up. Many 
afoecies of deer, which when mature are not spotted, are whilst 
young covered with white spots, as are likewise some few species 
in the adult state. So agam the young in the whole family of 
pigs (Suidse), and in certain rather distantly allied animals, such 
as the tapir, are marked with dark longitudmal stripes; but 
here we have a character apparently derived from an extinct 
progenitor, and now preserved by the young alone. In all such 
cases the old have had their colours changed in the course of 
time, whilst the young have remained but little altered, and this 
has been effected through the prmciple of inheritance at coixe* 
sponding ages. 

This same principle applies to many birds belonging to 
varioas groups, m which the young closely resemble each 
other, and differ much from their respective adult parents. The 
young of almost all the Grallinaceae, and of some distantly alhed 
birds such as ostriches, are covered with longitudinally striped 
down, but this character points back to a state of things so 
remote that it hardly concerns us. Young cross-bills (Loxia) 
have at first straight beaks like those of other finches, and in 
their immature striated plumage they resemble the mature 
redpole and female siskin, as well as the young of the goldfinch, 
greenfinch, and some other alhed species The young of many 
kinds of buntmgs (Emberiza) resemble one another, and like- 
wise the adult state of the common bunting, K miliarta. In 
almost the whole large group of thrushes the young have their 
breasts spotted — a character which is retained throughout life 
by many species, but is quite lost by others, as by the Turdus 
migratorius So again with many thrashes, the feathers on the 
back are mottled before they are moulted for the first time, and 
thm cimxaoter is retained for life by certain eastern species. 
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The young of many species of shrikas (I*amus), of sonit w.wxi- 
|>eekors, and of an Indian pigeon iwlicnsj^ &iq 

transversely striped on the under siirfai-e, and eertam ^lied 
s|>ecies or whole genera are similarly marked wiieii adult. In 
B^jine elosely-allied and resplendent In^Jjan cuckoos (ChrjMj* 
coccyx), the mature species differ considerably from one another 
in colour, but the young cannot be di -vtinguishetl The young 
of an Indian goose (^"yarLi* harms tnelanan^d^sy cl<x,^ly resemble 
an plumage an allied genus, I)endr*x?ygiia, whin mature*^ 
Similar facts will hereafter be given in regard to certain herons 
Young black grouse (Tetjao tJiu} resemble the young as well 
as the old of certain other species, for instance the rtd grouse 
or T. Hcotif us. Finally, as Mr. Biyth, who has attended clo^ly 
to this subject, has well remarked, the natural affinities of 
many species are best exhibited in their immature plumage; 
and as the true affinities of all organic beings depend on their 
descent from a common piogemtor, this remark btron gly con- 
tirnis the belief that the immature plumage approximately 
shews us the former or ancestral condition of the species. 

Although many young birds, belonging to various families, 
thus give us a glimpse of the plumage of their remote pro- 
genitors, jet there are many other birds, both dull-coloiired and 
bright-coloured, m vvlneh the young closely resemble their 
parents. In such cases the j oung of the different species csannot 
resemble each other more closely than do the parents , nor can 
they strikingly resemble allied forms when adult. They give us 
but little insight into the plumage of their progenitors, excepting 
in so far that, when the young and the old are coloured m the 
same general manner throughout a whole group of species, it is 
probable that their progenitors were similaily coloured 

We may now consider the classes of cases, under winch the 
differences and resemblances between the plumage of tiie young 
and the old, in both sexes or in one sex alone, may be grouped. 
JEtules of this kind were first enounced by Ciivier ; but with the 
progress of knowledge they re<imre some modification and am- 
plification. This I have attempte<l to do, as far as the extrema 
complexity of the subject pennit.s, from information derived, 
from various sources; but a full essay on this subject by some 
competent ornithologist is much needed. In order to abcertain 


‘ In regard to thrushes, shiikes, 
woodpeckers, see Mr Biyth, m 
Ch*xriesworth*s ‘ Mag. of Nat. Hi&t * 
vol, 1 . 1837, p. 304 ; also footnote 
to ius tianslation of Cuvier’^s ‘ Rcsgne 
Animal,' p. 159. I give the case 
«f Loxia on Mr. Blyth’& information. 


On thrushes, see also Audubon, 
*Uinith- Biography/ vol. u. p. 195. 
On Chryso< occyx and Chalcophnp*?, 
JUyth, as quoted m Jerdoa’s * Birdi 
of India,* vol. 111 . p. 485. On 
kidiorms, Bljth, m * Ibis/ 1867, t\ 
175. 
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to what extent each rale prevails, I ha^e tabulated the fact® 
giTen m foux great works^ namely^ by Macgillivray on the birds 
of Britain, Audubon on those of North America, Jerdon on 
those of India, and Gould on those of Anstraha, I may here 
premise, first, that the several cases or rules graduate into each 
other ; and, secondly, that when the young are said to resemble 
thoir parents, it is not meant that they are identically alike, 
for their colours are almost always less vivid, and the featheis 
are softer and often of a different shape- 


RULns OR CliASSnS OF CASES. 

I. When the adult male is more beautiful or conspicuous 
than the adult female, the yonng of both sexes m their first 
plumage closely resemble the adult female, as with the common 
fowl and peacock ; or, as occasionally occurs, they resemble her 
much more closely than they do the adult male 

II. When the adult female is more conspicuous than the 
adult male, as sometimes though rarely occurs, the young of 
both sexes in their first plumage resemble the adult male. 

III. When the adult male resembles the adult female, the 
young of both sexes have a pecubar first plumage of their own, 
as with the robin 

IV. When the adult male resembles the adult female, the 
young of both sexes m their fiirst plumage resemble the adults, 
as with the kingfisher, many parrots, crows, hedge-warbleis. 

V. When the adults of both sexes have a distinct winter and 
summer plumage, whether or not the male differs fiom the 
female, the young resemble the adults of both sexes in their 
winter dress, or much more rarely m their summer dress, or 
they resemble the females alone Or the young may have an 
intermediate character , or again they may differ greatly from 
the adults in both their seasonal plumages 

VI. In some few cases the young m their first plumage differ 
from each other according to sex , the young males resembling 
more or less closely the adult males, and the young females 
more or less closely the adult females 

CiiASS I. — ^In this class, the young of both sexes more or less 
closely resemble the adult female, whilst the adult male differs 
from the adult female, often in the most conspicuous manner. 
Innumerable instances m all Orders could be given; it will 
suffice to call to mind the common pheasant, duck, and house- 
sparrow The cases under this class graduate into others 
Thus the two sexes when adult may differ so slightly, and the 
jc'Xig so shghtly from the adults, that it is doubtful whether 
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BUcli cases onglit to come -aiider the present^ or under tne thdrd 
or fourth, classes. So again the young of the two sexes, instead of 
being quite alike, may differ m a slight degree from each other, 
as in OTir sixth class. These transitional cases, howcTer, are 
few, or at least are not strongly pronounced, in comparison with 
those which come strictly under the present class. 

The force of the present law is well shewn in those groups, 
in which, as a general rule, the two sexes and the young are all 
alike , for when m these groups the male does differ from the 
female, as with certain parrots, kmgfishers, pigeons, <&e, the 
young of both sexes resemble the adult female.^ We see the 
same fact exhibited still more clearly m certain anomalous cases; 
thus the male of llelzothrzx auriculata (one of the humming- 
birds) differs conspicuously from the female m havmg a splendid 
gorget and fine ear-tufts, but the female is remarkable from 
hawing a much longer tail than that of the male ; now the young 
of both sexes resemble (with the exception of the breast bemg 
spotted with bronze) the adult female in all other respects, 
including the length of her tail, so that the tail of the male 
actually becomes shorter as he reaches maturity, which is a most 
unusual circumstance.® Agam, the plumage of the male goos- 
ander CMergus merganser^ is more conspicuously coloured than 
that of the female, with the scapular and secondary wing-feathers 
much longer; but differently horn what occurs, as far as I know, 
in any other bird, the crest of the adult male, though broader 
than that of the female, is considerably shorter, being only a 
little abowe an inch m length , the crest of the female being two 
and a half inches long. Xow the young of both sexes entirely 
resemble the adult female, so that their crests are actually of 
greater length, though narrower, than in the adult male.* 

When the young and the females closely resemble each other 
and both differ from the males, the most obwious conclusion is 


^ Sf*e, for instance, Mr Gould’s 
account (‘ Handbook to the Birds of 
Australia,’ vol i p. 133) of Cyanal- 
cyon (one of the Kingfishers) in 
which, however, the young male, 
though resembling the adult female, 
IS less brilliantly colouied. In some 
species of Dacelo the males have 
blue tails, and the females brown 
ones ; and Mr E. B. Sharpe informs 
me that the tail of the young male 
of D gaud%chaud% is at first blown. 
Mr. Gould has described (ibid vol 
n pp. 14, 20, 37) the sexes and the 
young of certain black Cockatoos 


and of the King Tory, with which 
the same rule prevails Also Jerdon 
(* Birds of India,’ vol. i. p. 260} on 
the JPals&orms rosa^ in which the 
young are more like the female than 
the male. See Audubon Q Ornith. 
Biogiaph,’ vol 11 . p. 475) on the 
two sexes and the young of Colurnka 
passenna, 

® I owe this information to Mr, 
Gould, who shewed me the speci- 
mens , see also his Introduction to 
the Trochilidse,’ 1861, p. 120. 

* Macgilliviay, ^ Hist, Brit. Biris, 
vol. V. pp. 207—214. 

2 H 2 
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tlmt the males alone have been mcdihed. Etch in the ano- 
malous cases of the Heliothxxx and Mergns, it is probable that 
originally both adult sexes were famished — the one species 
with a much elongated tail, and the other with a much elon- 
gated crest — these characters having smc© been partially lost by 
the adult males from some unexplained cause, and transmitted 
m their diminished state to their male offspring alone, when 
arrived at the corresponding age of maturity. The belief that 
in the present class the male alone has been modified, as far as 
the differences between the male and the female together with 
her young are concerned, is strongly supported by some re- 
markable facts recorded by Mr. Blyth,^ with respect to closely- 
allied species which represent each other m distinct countries. 
For with several of these representative species the adult males 
have undergone a certain amount of change and can be dis- 
tinguished, the females and the young from the distinct countries 
being indistinguishable, and therefore absolutely unchanged. 
This is the case with certain Indian chats (Tharonobia), with 
certain honey-suckers (Nectarinia}, shrikes (Tepbxodomis), cer- 
tain kingfishers (Tanysiptera), Ealij pheasants (Grallophasis), 
and tree-partridges (Arboricola). 

In some analogous cases, namely with birds having a different 
summer and wmter plumage, but with the two sexes nearly alike, 
certain closely-allied species can easily be distinguished in their 
summer or nuptial plumage, yet are mdistmguishable in their 
wmter as well as in their immature plumage. This is the case 
with some of the closely-allied Indian wag-tails or Motacillse. 
Mr Swmhoe® informs me that three species of Ardeola, a genus 
of herons, which represent one another on separate continents, 
are ^‘^most strikingly difierent^' when ornamented with their 
summer plumes, but are hardly, if at all, distinguishable during 
the winter. The young also of these three species m their 
immature plumage closely resemble the adults in their winter 
dress. This case is all the more interesting, because with two 
other species of Ardeola both sexes retain, during the winter 
and summer, nearly the same plumage as that possessed by the 
three first species during the winter and in their immature 
state; and this plumage, which is common to several distinct 


* See his admirable paper in the 
‘ Journal of the Asiatic Soc. of 
Bengal/ toL xis. 1850, p 223 , see 
also Jerdon, ‘ Birds of India,^ rol. i. 
introduction, p. xxix. In legaid to 
Tanysiptera, Prof. Schlegel told Mr. 
Bly th that he could distinguish 


several distinct laces, solely by 
comparing the adult males 

® See also Mr. Swmboe, in ‘ Ibis/ 
July 1863, p 131 5 and a previous 
paper, with an extract from a note 
by Ml. Blyth, in ^ Jbis/ Jam 1S51, 
j? 2a. 
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species at different ages and seasons, probably shews ns how 
the progenitors of the genns were coloured. In all these case«, 
the nuptial plumage which we may assume was ongmally 
acquired by the adult males during the breeding-season, and 
transmitted to the adults of both sexes at the corresponding 
season, has been modilied, whilst the winter and immature 
plumages have been left unchanged. 

The question naturally arises, how is it that in these latter 
cases the winter plumage of both sexes, and in the former cases 
the plumage of the adult females, as well as the immature 
plumage of the young, have not been at all affected? The 
species which represent each other in distinct countries will 
almost always have been exposed to somewhat different con- 
ditions, hut we can hardly attribute to this action the modi- 
ffcation of the plumage m the males alone, seeing that the 
females and the young, though similarly exposed, have not been 
affected. Hardly any fact shews us more clearly how subor- 
dmate in importance is the direct action of the conditions of 
hfe, in comparison with the accumulation through selection of 
indefinite variations, than the surprising difference between the 
sexes of many birds ; for both will have consumed the same food, 
and have been exposed to the same climate. Nevertheless we 
are not precluded from believing that m the course of time 
new conditions may produce some direct effect either on both 
sexes, or from their constitutional differences chiefly on one sex. 
We see only that this is subordinate in importance to the 
accumulated results of selection. Judging, however, ftom a 
wide-spread analogy, when a species migrates into a new 
country (and this must precede the formation of representative 
species), the changed conditions to which they will almost 
always have been exposed will cause them to undergo a certain 
amount of fluctuating variability. Jn this case sexual selection, 
which depends on an element hable to change — the taste or 
admiration of the female — ^will have had new shades of colour 
or other differences to act on and accumulate ; and as sexual 
selection is always at work, it would (from what we Imow 
of the results on domestic animals of man^s unintentional 
selection), be surprising if animals inhabiting separata districts, 
which can never cross and thus blend their newly-acqiiired 
characters, were not, after a suficient lapse of time, differently 
modified. These remarks likewise apply to the nuptial or 
summer plumage, whether confined to the males or common to 
both sexes. 

Although the females of the above closely-allied or repre- 
sentative species, together with their young, differ hardly at all 
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from one anotiier, so that the males alone can be distinguished, 
yet the females of most species within the same genus obTiousIy 
differ from each other. The differences, howcTer, are rarely 
as great as between the males. We see this clearly m the 
whole family of th© Gallmaceae: the females, for instance, of 
the common and Japan pheasant, and especially of the Gold and 
Amherst pheasant — of the silver pheasant and the wild fowl 
— resemble one another very closely m colour, whilst the males 
differ to an extraordinary degree. So it is with the females of 
most of the Cotingidse, Prmgillidae, and many other 'families. 
There can indeed be no doubt that, as a general rule, the females 
have been less modiffed than the males. Some few birds, 
however, offer a singular and mexplicable exception ; thus the 
females of Paradisea apoda and P* papuana differ from each 
other more than do their respective males ; the female of the 
latter species havmg the under surface pure white, whilst the 
female P, apoda is deep brown beneath. So, agam, as I hear 
from Professor Newton, the males of two species of Oxynotus 
(shrikes), which represent each other in the islands of Mauritius 
and Bourbon,* differ but little in colour, whilst the females differ 
much- In the Bourbon species the female appears to have 
partially retained an immature condition of plumage, for at 
first sight she might be taken for the young of the Mauritian 
species."^^ These differences may be compared with those 
inexplicable ones, which occur independently of man’s selection 
in certam sub-breeds of the game-fowl, m which the females are 
very different, whilst the males can hardly be distinguished.® 

As I account so largely by sexual selection for the differences 
between the males of allied species, how can the differences 
between the females be accounted for in all ordinary cases We 
need not here consider the species which belong to distinct 
genera ; for with these, adaptation to different habits of life, and 
other agencies, will have come into play In regard to the 
differences between the females withm the same genus, it appears 
to me almost certam, after looking through various large groups, 
that the chief agent has been the greater or less transference to 
the female of the characters acquired by the males through 
sexual selection. In the several British finches, the two sexes 
differ either very slightly or considerably ; and if we compare 
the females of the greenfinch, chaffinch, goldfinch, bullfinclv 
crossbill, sparrow, <&c., we shall see that they differ from one 

* Wallace, ^The Malay Archi- ‘Ibis/ 1866, p. 275. 
pelago/ vol 11 1869, p. 394. ^ ‘ Variation of Animals, &c., 

’ These species are described, with under DomeFtication,'’ ^ol. i. p, 251 
eoiowred hg:nres. by M F Pollen, m 



47t 


Chap. XYI. Birds — Yomt^ hke A dult Females. 


another chiefly in the points in which they partially resemble 
their respective males ; and the colours of the males may safely 
be attributed, to sexual selection. With many gallinaceous 
species the sexes differ to an extreme degree, as with the peacock, 
pheasant, and fowl, whilst with other species there has been a 
partial or even complete transference of character from the male 
to the female The females of the several species of Polyp lectron 
exhibit in a dim condition, and chiefly on the tail, the splendid 
ocelli of their males. The female partridge di:ffers from the 
male only m the red mark on her breast being smaller ; and the 
female wild turkey only in her colours being much duller In 
the guinea-fowl the two sexes are indistinguishable. There is no 
improbability m the plain, though peculiarly spotted pluriiage 
o'^ this latter bird having been acquiied through sexual selection 
by the males, and then transmitted to both sexes , for it is not 
essentially different from the much more beautifully spotted 
plumage, characteristic of the males alone of the Tragopan 
pheasants 

It should be observed that, in some instances, the transference 
of characters from the male to the female has been effected 
apparently at a remote period, the male having subsequently 
nndergone great changes, without transferring to the female any 
of his later-gamed characters. For instance, the female and the 
young of the black-grouse (JTetrao tetrix) resemble pretty closely 
both sexes and the young of the red-grouse (T. seoticu^y , and we 
may consequently infer that the black-grouse is descended from 
some ancient species, of which both sexes were colonred in 
nearly the same manner as the red-grouse. As both sexes of 
this latter species are more distinctly barred during the breeding 
season than at any other time, and as the male differs slightly 
from the female m his more strongly-pronounced red and brown 
tints/^ we may conclude that his plumage has been influenced 
by sexual selection, at least to a certam extent. If so, we may 
further infer that the nearly similar plumage of the female black- 
grouse was similarly produced at some former period But 
since this period the male black-grouse has acquired his fine 
black plumage, with his forked and outwardly-curled tail- 
feathers; but of these characters there has hardly been any 
transference to the female, exceptmg that she shews in her tail 
a trace of the curved fork 

We may therefore conclude that the females of distinct though 
allied species have often had their plumage rendered more on 
less different by the transference m various degrees, of characters 
acquired by the males through sexual selection, both during 
MacgihivTay, ‘Hist, British Birds,^ voU i- pp. 172-174-.. 
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former and recent times* But it deserves especial attention that 
brillxant colours 3iave been transferred much more rarely than 
other tints* For instance, the male of the red-throated blue- 
breast suecica) has a rich blue breast, including a sub- 

triangular red mark , now marks of nearly the same shape have 
been transferred to the female^ but the central space is fulvous 
instead of red, and is surrounded by mottled instead of blue 
feathers- The Grallinacese offer many analogous cases , for none of 
the species, such as partridges, quads, gumea-fowJs, <&c., in which 
the colours of the plumage have been largely transferred from 
the male to the female, are brilliantly coloured. This is well 
exemplified with the pheasants, m which the male is generally 
so much more brilliant than the female ; but with the Eared 
and Cheer pheasants (^Crossoptdon auntum and Fhasianus wal-- 
hchii) the sexes closely resemble each other and their colours are 
dull. We may go so far as to believe that if any part of the 
plunaage m the males of these two pheasants had been brilliantly 
coloured, it would not have been transferred to the females. 
These facts strongly support Jiir. Wallace’s view that with birds 
which are exposed to much danger durmg incubation, the 
transference of bright colours from the male to the female has 
been checJied through natural selection. We must not, however, 
forget that another explanation, before given, is possible ; namely, 
that the males which varied and became bright, whilst they were 
young and inexperienced, would have been exposed to much 
danger, and would generally have been destroyed ; the older and 
more cautious males, on the other hand, if they varied in a like 
manner, would not only have been able to survive, but would 
have been favoured in their rivalry with other males. Now 
variations occurring late in life tend to be transmitted exclusively 
to the same sex, so that in this case extremely bright tints would 
not have been transmitted to the females. On the other hand, 
ornaments of a less conspicuous land, such as those possessed 
the Eared and Cheer pheasants, would not have been dangerous, 
and if they appeared during early youth, would generally have 
been transmitted to both sexes. 

In addition to the effects of the partial transference of charac- 
ters from the males to the females, some of the differences 
between the females of closely allied species may be attributed to 
the direct or defimte action of the conditions of life.^^ With the 
males, any such action would generally have been masked by the 
brilliant colours gained through sexual selection, but not so 
with the females. Each of the endless diversities in plumage. 

See, OIL this subject, chap, xxiii. in the yariation of Ammals sMad 
Plants under Domesticaition 
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which we see in our domesticated birds is, of course, tlie result 
of some definite cause, and imder natural and more nniform 
conditions, some one tmt, assuming that it was in no way 
injnnons, would almost certainly sooner or later prevail. The 
free mtercrossmg of the many mdividuals belongmg to the same 
species would ultimately tend to make any change of colour, 
thus induced, uniform in character. 

Ko one doubts that both sexes of many birds have had their 
colours adapted for the sake ot protection ; and it is possible 
that the females alone of some species may have been modified 
for this end. Although it would be a difficult, perhaps an 
impossible process, as shewn in the last chapter, to convert one 
form of transmission mto another through selection, there would 
not be the least difficulty m adaptmg the colours of the female, 
mdependently of those of the male, to surroundmg objects, 
through the accumulation of variations which were from the 
first limited in their transmission to the female sex. If the 
variations were not thns l im ited, the bright tints of the male 
would be deteriorated or destroyed. Whether the females alone 
of many species have been thus specially modified, is at present 
very doubtful. I wish I could follow Mr. "Wallace to the full 
extent ; for the admission would remove some difficulties. Any 
variations which were of no service to the female as a protection 
would be at once obliterated, instead of being lost simply by not 
bemg selected, or from free intercrossing, or from being elimin- 
ated when transferred to the male and in any way injurious to 
him. Thus the plumage of the female would be kept constant 
in character. It would also be a relief if we could admit that 
the obscure tints of both sexes of many birds had been acquired 
and preserved for the sake of protection, — for example, of the 
hedge-warbler or Mtty-wren (^Accentor modvXaris and Troglodytes 
vulgaris), with respect to which we have no sufficient evidence 
of the action of sexual selection. We ought, however, to be 
cautious m concludmg that colours which appear to us dull, are 
not attractive to the females of certain species , we should bear 
in mmd such cases as that of the common house-sparrow, 
in which the male differs much from the female, but does not 
exhibit any bright tints. Xo one probably will dispute that many 
gallinaceous birds which hve on the open giound, haTe acquired 
their present colours, at least in part, for the sake of protection. 
We know how well they are thus concealed, we know that 
ptarmigans, whilst changing from their wmter to their summer 
plumage, both of which are protective, suffer greatly firom birds 
of prey. But can we believe that the very slight differences in 
tints and markings between, for instance, the female black-grouse 
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and rcd-gronse serve as a protection ? Are partridges, as they 
are now coloured^ better protected than if they had resembled 
quails ? Do the shght differences between the females of the 
common pheasant, the Japan and gold pheasants, serve as a 
protection, or might not their plumages have been interchanged 
with impnmty ? From what Mr. Wallace has observed of the 
habits oi eertam galhnaceous birds in the East, he thinks that 
bucn Slight differences are beneficial. For myself, I will only 
say that I am not convinced 

Formerly when I was inclined to lay mnch stress on protection 
as accounting for the dniier colours of female birds, it occurred 
to me that possibly both sexes and the young might aboriginally 
have been equally bright coloured ; but that subsequently, the 
females from the danger incurred during incubation, and the 
young from being inexiierienced, had been rendered dull as a 
protection. But this view is not supported by any evidence, 
and is not probable ; for we thus m imagination expose during 
past times the females and the young to danger, from which it 
has subsequently been necessary to shield their modified 
descendants. We have, also, to reduce, through a gradual 
process of selection, the females and the young to almost exactly 
the same tints and markings, and to transmit them to the 
corresponding sex and penod of life. On the supposition that 
the females and the young have partaken during each stage of 
the process of modification of a tendency to be as brightly 
coloured as the males, it is also a somewhat strange fact that tho 
females have never been rendered dull-coloured without the 
young participating m the same change; for there are no in- 
stances, as tar as I can discover, of species with the females dull 
and the young bright coloured A partial exception, however, 
is offered by the young of certain woodpeckers, for they have 
the whole upper part of the head tinged with red/' which 
afterwards either decreases into a mere circular red line m the 
adults of both sexes, or quite disappeais m the adult females.^® 

Fmally, with respect to our present class of cases, the most 
probable view appears to be that successive variations in 
brightness or in other ornamental characters, occurring m the 
males at a rather late penod of life have alone been preserved ; 
and that most or all of these variations, owing to the late penod 
of life at which they appeared, have been from the first trans- 
mitted only to the adult m^e offsprmg Any variations m 
brightness occurring m the females or in the young, would have 

Audubon, * Oimth.. Biofitrapliy/ also the case before gives! of 
rol. 1 p. 193. MacgiUivray, ffist carlQtta 

Brit Birds ^ -roL lu. p. 85. See 
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been of no serTice to them, and would not haTe been selected ; 
and moreover, if dangerous, would have been eliminated Thus 
the females and the young will either have been left unmodified, 
or (as IS much more common) will have been partially modified 
by receiving through transference from the males some of his 
successive variations. Both sexes have perhaps been directly 
acted on by the conditions of hfe to winch they have long 
been exposed : but the females from not being otherwise much 
modified, will best exhibit any such effects. These changes 
and all others will have been kept umform by the free inter- 
crossing of many individuals In some cases, especially with 
ground birds, the females and the young may possibly have been 
modified, independently of the males, for the sake of protection, 
so as to have acquired the same dull coloured plumage. 

Class II. When the adult female is more conspicuous than the 
adult male^ the young of hath seoces in ihe'tr first plumage resemble 
the adult male, — This class is exactly the reverse of the last, for 
the females are here brighter coloured or more conspicuous than 
the males ; and the young, as far as they are known, resemble 
the adult males instead of the adult females. But the difference 
between the sexes is never nearly so great as with many birds in 
the first class, and the cases are comparatively rare Mr. 
Wallace, who first called attention to the singular relation which 
exists between the less bright colours of the males and their 
performing the duties of mcuhation, lays great stress on this 
point/® as a crucial test that obscure colours have been acquired 
for the sake of protection during the period of nesting. A 
different view seems to me more probable. As the cases aie 
curious and not numerous, I will briefly give all that I have 
been able to fi.nd. 

In one section of the genus Tumix, quail-like birds, the female 
is invariably larger than the male (being nearly twice as large 
m one of the Australian species), and this is an unusual circum- 
stance with the Galhnacese. In most of the species the female is 
more distmctly coloured and brighter than the male,^^ but m 
some few species the sexes are alike. In Turmx taigoor of India 
the male wants the black on the throat and neck, and the 

whole tone of the plumage is lighter and less pronounced than 

that of the female.” The female appears to be noisier, and is 
certainly much more pugnacious than the male; so that the 

* Westminster Review/ July, 178, 180, 186, and 188. In the 
1867, and A. Murray, ‘Journal of British Museum specimens of the 
Travel/ 1868, p 83 Australian Fiain-wandere'- (^Pedio^ 

For the Australian species, see nomtts torquatus') may ie seen 
Gould’s ‘ Handbook,’ &c., voL ii. pp shewing similar sexual differ encej! 
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females and not the males are often kept by the natives for 
lighting, like game-cocks. As male birds are exposed by the 
English, bird-catchers for a decoy near a trap, in order to catch 
other males by exciting their rivalry, so the females of this 
Tnmix are employed m India. When thus exposed the females 
soon begm their loud purnng call, which can be heard a long 
way off, and any females within ear-shot run rapidly to the 
spot, and commence fighting with the caged bmd In this way 
from twelve to twenty birds, aE breeding females, may be 
caught in the course of a single day. The natives assert that 
the females after laying their eggs associate in flocks, and leave 
the males to sit on them. There is no reason to doubt the 
tiuth of this assertion, which is supported by some observations 
made in China by Mr. Swinhoe,^ Mr. Blyth believes, that the 
young of both sexes resemble the adult male. 

The females of the three species of Painted Snipes (Bhynch^a, 
fig. 62) are not only larger but much more richly coloured than 
the males/' With all other birds in which the trachea differs 
in structure in the two sexes it is more developed and complex 
in the male than in the female ; but in the Mhynchaea austrahs 
it is simple in the male, whilst in the female it makes four 
distinct convolutions before entering the lungs. The female 
therefore of this species has acquired an eminently masculme 
character. Mr Blyth ascertained, by examining many speci- 
mens, that the trachea is not convoluted m either sex of JR, 
hengaleTists, which species resembles B. australis so closely, that 
it can hardly be distinguished except by its shorter toes. This 
fact IS another strikmg instance of the law that secondary 
sexual characters are often widely different in closely-allied 
forms, though it is a very rare circumstance when such differ- 
ences relate to the female sex. The young of both sexes of JB. 
hengalensts in their first plumage are said to resemble the 
mature male,^* There is also reason to believe that the male 
undertakes the duty of incubation, for Mr. Swinhoe found the 
females before the close of the summer associated m flocks, as 
occurs with the females of the Turnix. 

The females of Plialaroj^us fulicarius and JP. Jiyperboreus are 
larger, and in their summer plumage more gaily attired than 
the males.'’ But the difference in colour between the sexes is 
far from conspicuous. According to Professor Steenstrup, the 

Jerdon, ^ Birds of ladia,^ vol. Gould's ^Handbook to the 

ill. p. 596 Mr Swinhoe, m ^ Ibis,' Birds of Australia/ toI ii p 275. 
1365, p 542 ; 1866, pp. 1*31, 405. ‘ The Indian Field/ Sept. 1858, 

Jerdon, ^ Birds of India/ vol. p. 3. 
uL p 677. « Ibis/ 1866, p. 298. 
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male alone of F.fulicarius xmdertakes the duty of mcnbation , 
this IS likewise shewn by the state of his breast-feathers during 
the breeding-season. The female of the dotterel plover (Fudro- 
mtah mormellus) is larger than the maie^ and has the red and 



Fig 62 E-hynchasa capensis (from Breiim). 


black tints on the lower surface, the white crescent on the 
breast, and the stripes over the eyes, more strongly prononnced. 
The male also takes at least a share in hatching the eggs ; but 
the female hkewise attends to the yonng.^o I have not been 

For these seveial statements, the above-named species take eithe-r 
SGG Mr. Gould’s ^Biids of Gieat the whole or a laige share of 
Britain.’ Prof. Newton mfoims me the duties of incubation, and that 
that he has long been convinced, they shew much greater devotion 
B*om his own obseivations and from ‘^towards their young, when in 
those oi otheiS; that the males of “ danger, than do the females.” So 




478 


Tfie Descent of Mail. 


Pabi* Hi 


able to discover whether with these species the young resemble 
the adult males more closely than the adult females; for the 
comparison is somewhat difficult to make on account of the double 
moult. 

Turning now to the Ostrich order : the male of the common 
cassowary {CaBiiariuB qaleatus) would he thought hy any one 
tc be the femaiu, from his smaller size and from the appendages 
and naked skin about his head being much less hiightly coloured ; 
and I am mformed by Mr Bartlett that m the Zoological 
Gardens, it is certainly the male alone who sits on the eggs and 
takes care of the young.^^ The female is said by Mr T. W. 
Wood to exhibit during the breeding season a most pugnacious 
disposition, and her wattles then become enlarged and more 
brilliantly coloured So again the female of one of the emus 
(^Dromoius irroratub) is considerably larger than the male, and 
she possesses a slight top-knot, hut is otherwise mdistinguishable 
in plumage. She appears, however, to have greater power, 
when angry or otherwise excited, of erecting, like a tuxkey- 
* cock, the feathers of her neck and breast. She is usually the 
more courageous and pugilistic. She makes a deep hollow 
guttural boom especially at mght, sounding hke a small gong. 
The male has a slenderer frame and is more docile, with no 
voice beyond a suppressed hiss when angry, or a croak.” He 
not only performs the whole duty of incubation, but has to 
defend the young from their mother ; for as soon as she 
catches sight of her progeny she becomes violently agitated, 
and notwithstanding the resistance of the father appears to 
use her utmost endeavours to destroy them For months 
afterwards it is unsafe to put the parents together, violent 
quarrels bemg the mevitahle result, in which the female gene- 
rally comes off conqueror So that with this emu we have 
a complete reversal not only of the parental and incubatmg 
instincts, but of the usual moral quahties of the two sexes , the 
females being savage, quarrelsome, and noisy, the males gentle 
and good The case is very different with the African ostrich, 
for the male is somewhat larger than the female and has ffner 


11 IS, as he infor-ais me, with J0i?nosa 
lapponica and some few other 
Waders, in which the females are 
larger and have more stiongly con- 
trasted colours than the males. 

The natives of Ceram (Wallace, 
* Malay Archipelago,' vol ii. p. 150) 
asseit that the male and female sit 
alternately on the eggs ; but this 


asseition, as Mr. Bartlett thinks, 
may be accoimted for by the female 
visiting the nest to lay her eggs. 

* The Student/ April, 1870, p. 

124. 

** See the excellent account of 
the habits of this bird under condne- 
ment, by Mi A. W. Bennett, m ‘ Land 
and Water/ Hay, 1888, p. 233. 
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pliimes with moxe strongly contrasted colours; neTertheltBS he 
tuQdertakes the whole duty of incubation.^* 

I will specify the few other cases known to me, in which the 
female is more conspicuously coloured than the male, although 
nothing IS known about the manner of incubation With the 
carrion-hawk of the Falkland Islands (JMilvago leac/irus) I was 
much surprised to find by dissection that the mdividuals, which 
had all their tints strongly pronounced, with the cere and legs 
orange-coloured, were the adult females., whilst those with 
duller plumage and grey legs were the males or the young In 
an Austialian tree-creeper (^Climacteris the female 

differs from the male m being adorned with beautiful, ra- 
“ dialed, rufous markings on the throat, the male having this 
part quite plain ” Lastly, in an Australian night-jar the 
female always exceeds the male m size and in the brilliance 
of her tints , the males, on the other hand, have two white 
spots on thepiimaries more conspicuous than m the female 
We thus see that the cases m which female birds are moxe 
conspicuously coloured than the males, with the young in their 
immature plumage resembling the adult males mstead of the 
adult females, as in the prsYious class, are not numerous, though 
they are distributed in various Orders. The amount of differ- 
ence, also, between the sexes is incomparably less than that 
which frequently occurs m the last class ; so that the cause of 
the difierence, whatever it may have been has here acted on the 
females either less energetically or less persistently than on the 

Mr Sclatei, on the incubation than that of the male ; the head of 
of the Stiuthiones, ‘ Proc. Zool Soc / the male is of a rich dark bronzed 
June 9, 1863. So it is with the colour, and his back is clothed with 
Rheadarwimi Captain Mustei s says finely pencilled slate-coloured iea- 
(^At home with the Patagonians/ theis, so that altogether he may be 
1871, p. 128), that the male is considered as the moie beautiful of 
huger, stionger and swiftei than the two. He is larger and more 
the female, and of slightly daiker pugnacious than the female, and 
colours , yet he takes sole chai ge of does not sit on the eggs. So that 
the eggs and of the young, just as m all these respects this species 
does the male of the common species comes undei our hrst class of cases ; 
ofPhea but Mr Sclatei ZooL Soc ' 

For the Milvago, see ' Zoology 1866, p. 150) was much surprised 
of the Voyage of the Beagle, ' to observe that the young of both 
Buds, 1841, p 16 For the Climac- sexes, when about three months old, 
tens and night-jar (Euiostopodus), resembled in their dark heads and 
see Gould’s ^ Handbook to the Buds necks the adult males, instead of 
of Australia,’ vol i pp 602 and 97 the adulr females ; so That it would 
The New Zealand shieldiake (7h- appear in this case that the females 
doma xiar legato) ofieis a quite ano- have been modified, whilst the males 
malous case ; the head of the female and the young have retained s 
IS pure and her back is redder former state of plumage. 
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males ia the last class. Mr. ‘Wallace believes that the males 
have had their colours rendered less conspicuous for the sake ci 
protection during the period of incubatioxi , but the difference 
between the sexes in haidly any of the foregoing cases appeal’s 
sufSciently great for this view to be safely accepted. In some 
of the cases, the brighter tints of the female are almost confined 
to the lower surface, and the males, ifthus coloured, would not 
have been exposed to danger whilst sitting on the eggs. It 
should also be bornp in mind that the males are not only in a 
slight degree less conspicuously coloured than the females, but are 
smaller and weaker. They have, moreover, not only acquired 
the maternal instinct of incubation, but are less pugnacious and 
vociferous than the females, and in one instance have simpler 
vocal organs. Thus an almost complete transposition of the 
instincts, habits, disposition, colour, size, and of some points of 
structure, has been effected between the two sexes. 

Kow if we might assume that the males in the present class 
have lost some of that ardonr which is usual to their sex, so that 
they no longer search eagerly tor the females , or, if we might 
assume that the females have become much more numerous 
than the males — and in the case of one Indian Turnix the females 
are said to be ^^mueh more commonly met with than the 
“ males.^^ — then it is not improbable that the females would 
have been led to court the males, instead of bemg courted by 
them. This indeed is the case to a certam extent with some 
birds, as we have seen with the peahen, wild turkey, and certain 
kmds of grouse. Taking as our guide the habits of most male 
birds, the greater size and strength as well as the extraordinary 
pugnacity of the females of the Turmx and emu, must mean 
that they endeavour to drive away rival females, m order to gain 
possession of the male , and on this view all the facts become 
clear, for the males would probably be most charmed or ex- 
cited by the females which were the most attractive to them by 
their bright colours, other ornaments, or vocal powers Sexual 
selection would then do its work, steadily adding to the attrac- 
tions of the females ; the males and the young being left not at 
ail, or but little molded. 

CiiASS III. When the adult mode resembles the adult female^ the 
young of both sexes have a ^pecul'iar first plumage oj thezr own . — ^In 
this class the sexes when adult resemble each other, and differ 
from the young. This occurs with many birds of many kmds. 
The male robin can hardly be distinguished from the female, 
but the young are widely different, with their mottled dusky- 
Dlive aud brown plumage. The male and female of the splendid 
Jerdon, ^ Bird® of India,* toL in p. 598* 



Chap. !KVI. Birds — You7ig^ tike doth J± dulfs. 


4Si 


searlet ibis are alike, whilst the young are brown ; and the 
scarlet-colour, thoagh common to both sexes, is apparently a 
sexual character, for it is not well developed in either sex under 
confinement ; and a loss of colour often occurs with brillian'' 
males when they are confined. With many species of herons 
the young differ greatly from the adults; and the summer 
plumage the latter, though common to both sexes, clearly 
has a nuptial character Young swans are slate-coloured, 
w^hilst the mature birds aie pure white ; but it would be 
superiiuous to give additional mstances These differences 
between the young and the old apparently depend, as m the last 
two classes, on the young having retamed a former or ancient 
state of plumage, whilst the old of both sexes have acquired a new 
one When the adults are bright coloured, we may conclude 
from the remarks just made m relation to the scarlet ibis and to 
■many herons, and from the analogy of the species in the first class, 
that such colours have been acquired through sexual selection by 
the nearly mature males , but that, differently from what occurs 
in the first two classes, the transmission, though limited to the 
same age, has not been limited to the same sex. Consequently, the 
sexes when mature resemble each other and differ from the young. 

Class IY. When the adult ruale resemhles the adult female^ the 
young ofhoth sexes zn their first plumage nesemble the adults, — ^In this 
class the young and the adults of both sexes, whether brilliantly 
or obscurely coloured, resemble each other. Such cases are, I 
thmk, more common than those m the last class We have in 
England instances in the kingfisher, some woodpeckers, the j'ay, 
magpie, crow, and many small dull-coloured birds, such as the 
hedge-warbler or kitty-wren But the similarity m plumage 
between the young and the old is never complete, and graduates 
away into dissimilarity Thus the young of some members oi 
the kingfisher family aie not only less vividly coloured than the 
adults, but many of the feathers on the lower surface are edged 
with brown,^^ — a vestige probably of a former state of the 
plumage. Erequently in the same group of birds, even withm 
the same genus, for instance m an Australian genus of parro- 
keets (^Platycercus), the young of some species closely resemble, 
whilst the young of other species differ considerably, from their 
parents of both sexes, which are alike Both sexes and the 
young of the common jay are closely similar , but m the Canada 
jay (jFerisoreus cunadenszs) the young differ so much from their 
parents that they were formerly described as distinct species.^ 

Jerdon, ‘ Birds of India,’ vol. i. Gould, Ibid. toL ii. pp. 37, 46, 

pp 222, 228. Gould’s Handbook to 56. 

the Birds of Australia,’ t-oI. i. pp. Audubon, ‘ Ornith. Biography, 

X24, 130. vol. 11 . p. 55. 
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I may remark before proceeding that, under the present and 
next two classes of cases, the facts are so complex and the con- 
clusions so doubtful, that any one who feels no especial interest 
in the subject had better pass them over. 


The brilliant or conspicuous colours which characterise many birds 
fn the present class, can rarely or never be of service to them as a pro- 
tection ; so that they have probably been gamed by tne males through 
sexual selection^ and then transferred to the females and the young. 
It IS, however, possible that the males may have selected the more 
attractive females , and if these transmitted their characters to their 
offspring of both sexes, the same results would follow as from the 
selection of the more attractive males by the females But there is 
evidence that this contingency has rarely, if ever, occurred in any of 
those groups of birds in which the sexes are generally alike , for, if 
even a few of the successive variations had failed to be transmitted to 
both sexes, the females would have slightly exceeded the males in 
beauty- Exactly the reverse occurs under nature ; for, in almost every 
largo group in which the sexes generally resemble each other, the 
males of some few species are in a slight degree more brightly coloured 
than the females. It is again possible that the females may have 
selected the more beautiful males, these males having reciprocally 
selected the more beautiful females; but it is doubtful whether this 
double "nrocess of selection would be likely to occur, owing to the 
greater eagerness of one sex than the other, and whether it would be 
more efficient than selection on one side alone. It is, therefore, the 
most probable view that sexual selection has acted, in the present class, 
as far as ornamental characters are concerned, in accordance with the 
general rule throughout the animal kingdom, that is, on the males , 
and that these have tian&mitted their gradually-acquired colours, 
either equally or almost equally, to their offspring of both sexes 

Another point is more doubtful, namely, whether the successive 
variations first appeared in the males after they had become nearly 
mature, or whilst quit© young. In either case sexual selection must 
have acted on the male when he had to compete with rivals for the 
possession of the female , and m both cases the characters thus acquired 
have been transmitted to both sexes aud all ages. But these characters, 
if acquired by the males when adult, may have been transmitted at 
first to the adults alone, and at some subsequent period transferred to 
the young- Eor it is known that, when the law of inheritance at 
corresponding ages fails, the offspring often inherit characters at an 
earlier age than that at which they first appeared in their parents 
Oases apparently of this kind have been observed with birds m a state 
of nature- For instance Mr- Blyth has seen specimens of Lamus rufus 
and of Colt/Tnims glaczalts which had assumed whilst young, in a quite 
anomalous manner, the adult plumage of their parents,^^ Again, the 
young of the common swan (Cygntts olor) do not oast off their dark 
feathers and become white until eighteen months or two years old ; but 
JDi. F Forel has described the case of three vigorous young birds, oul 
cf a brood of four, which were bom pure white. These young birda 


^Variation of Anxm.dss and Ch arles worths* ^ Mag, of IS at 

Fiants under Domestication/ vol ii- Hist/ vol. i. 18J7, pp 305. 306. 
p* 79 
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wer-e not albinoes, as shewn hy the colour of their hi'afcs and legs, which 
nearly reaembied the bame parts in the adults 

It may be worth vrl-uile to illustrate the above three inodes by whici’ , 
111 the present class, tne two sexes and the young may have come to 
lesemble each other, by the cunous case of the genus Pasaer-®® in the 
house-sparrow ( P. domesttcus ) the male diiiera much from the female 
and from the young. The young and tlie females are alike, and 
resemble to a large extent both sexes and the voung of the sparrow ol 
Palestine (P. hrcuchydactylu.^'), as well as of some allied species We 
may therefore assume that the temale and young of the house-sparrow 
approximately shew us the plumage of the progenitor of the genus 
Now with the tree-sparrow (P montanus) both sexes and the young 
closely resemble the male of the hou&e-sparrow , so that they have all 
been mo<Utied in the same manner, and all depart tiom the typical 
colouiing of then early progenitor. This may have b< en effected by 
a male ancestor of the tree-sparrow having varied, fiistly, when nearly 
mature ; or, secondly, whilst quite youiig, and by having in either case 
transmitted his modified plumage to the temales and the young , or, 
thirdly, he may have varied when adult and transmitted his plumage 
to both adult oexes, and, owing to the failure of the law of inheritance 
at corresponding ages, at some subsequent period to his young. 

It IS impossible to decide which of these three modes has generally 
prevailed throiigh(mt the present class of cases. That the males varied 
whilst young, and transmitted their variations to their offspring of both 
sexes, IS the most probable I may here add tnat I have, with little 
success, endeavoured, by consulting various works, to decide how far 
the period of variation in birds has generally determined the transmis- 
sion of characters to one sex or to both The two rules, often referred 
to (namely, that variations occurring late m life are transmitted to 
ana the same sex, whilst those which occur early in life are transmitted 
to both sexes), apparently hold good ra the first,®* second, and fourth 
classes ot cases ; but they tail in the third, otten in the fifth,®® and in 
the sixth small class They apply, however, as far as 1 can judge, to 
a considerable meiority of the species, and we must not forget the 
stiiking geneialibation by Dr. W Marshall with respect to the protu- 
berances on the heads of bads Whether or not the two rules geneially 


^ Bulletin de la Soc. Vaudoise 
des Sc. Nat ’ voL x 1869, p 132 
The young of the Polish c.wan 
Cygnus zmmutabilis of Yarrell, are 
always white ; but this species, as 
Mr. Sclater mfoims me, is believed 
to be nothing moie than a variety 
of the domestic swan (Cygnus 
olor'). 

I am indebted to Mr. Blyth 
for information in regaid to this 
genus. The spariow of Palestine 
belongs to the sub-genus Petronia. 

For instance, the males of 
Tanagra cestma and FrmgiUa cyanea 
require three years, the male of 
FnngtUa cins four yeais, to com- 
their beautiful plumage. (See 


Audubon, * Oraith Biography,' vol. 
1 p 233, 280,378) The Harlequin 
duck takes three years (ibid vol- lu. 
p 614) The male of the Gold 
pheasant, as I hear fiom Mi. 
Jenner Weir, can be distinguished 
ixom the female when about three 
months old, but he does not acquire 
ms full splendoui until the end ol 
the September m the following 
year 

Thus the Jhis tantaliJis and Chrus 
amenoarius take four years, the 
Flamingo several years, and the 
Ardea htdovucana two years, before 
they acquire then perfect plumage. 
See Audubon, ibid, vol 1 . p. 221 ; 
vol. lu pp 133, 139, 211. 
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holcl ^;ood, we may conclude from tlie facts given in the eighth chaptei: 
that the period of variation is one important element in determining the 
lorm of transmission 

With birds it is difficult to decide by what standard we ought to judge 
cti the earliness or lateness of the period of vaiiation, whether by the 
age in reference to the duration of life, or to the power of reproduction 
or to the number of moults through which the species passes The 
moulting of birds, even w thin the same family, sometimes difTera 
much -without any assignable cause Some birds moult so early, that 
nearly all the body feathers are cast off before the first wmg-featbeia 
are fully grown , and we cannot believe that this was the pnmoidial 
state of things When the peiiod of moulting has been accelerated, 
the age at winch the colours of the adult plumage are first developed 
will falsely appear to us to be earlier than it really is. This may be 
illustrated by the practice followed by some bird-faneiers, who pull 
out a few feathers from the breast of nestling bullfinches, and from the 
head or neck of young gold-pheasants, in order to ascertain their sex ; 
for in the males, tho'^e fe^ithcrs aie immediately replaced by coloured 
ones Tlie actual dm at ion of life is known in but few birds, so that 
we can hardly judge by this standard And, with reference to the 
period at which the power of reproduction is gained, it is a remaik- 
able fact that various birds occasionally breed whilst retaining their 
immature plumage 

The fact of buds bleeding in their immature plumage seems opposed 
to the belief that sexual selection has played as important a pait, as I 
believe it has, in giving ornamental colouis, plumes, &c , to the males, 
and, by means of equal transmiN',ion, to the females of many species. 
The objection would be a valid one, if the younger and less ornamented 
males were as successful in winning females and propagating their 
kind, as the older and more beautiful males But we have no 1 eason 
to suppose that tins is the ca^e. Audubon speaks of the bleeding of 
the immature males of Jbis tantalus as a lare event, as does Mr. 
Swinhoe, in regard to the immature males ef Oiiolus.®® If the young 
of any species in their immature plumage were moie successful in 
winning partners than the adults, the «idult iilumage would probably 


Mr Blyth, m Charleswoi th’s 
* Hag of Xat, Hist/ vol 1 1837, p 
300. Mr. Baitiett has infoi med 
me in regard to gold-pheasants. 

I have noticed the foiloTving 
cases m Audubon’s ‘Oimth. Bio- 
graphy.’ The redstart of Ameiica, 
^Mmcapioa rutiodla^ vol 1 p 203) 
The Ibis tantalus takes four years to 
come to full maturity, but some- 
times breeds in the second year (vol. 
Ill p. 133) The Grus ainencamis 
taxes the same time, but breeds 
before acqaiiing its full plumage 
(vol. lii p. 211) The adults of 
A.rdea cmrul^a are blue, and the 
young white , and white, mottled, 
and mature Hufi birds may all be 
»&&Ji breeding together (yoL it. 


58): but Ml. Bbth infoims me 
that ceitain heions appaiently are 
dimorphic, for white and colouied 
individuals of the same age may be 
observed. The Haiiequm duck 
(^Anas histrioniGa^ Linn) takes thiee 
years to acquiie its full plumage, 
though many buds breed m the 
second year (vol. 111 p. 614). The 
White-headed Eagle {Falco leucoce- 
phalusy vol. ill p 210) is likewise 
known to bi*eed in its immature 
state Some species of Oiiolus (ac- 
coidmg to Ml. Blyth and Mr. 
S-winhoe, m ‘Ibis,’ July 1863, p, 
68) likewise breed befoie they 
attain their full plumage 
See the last foot-note. 
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fsoon be ioct, as the males woxild prevail, whicb Tetamed their immature 
dress for the longest period, and thus the character of the species 
would ultimately be modified.^® If, on the other hand, the young never 
succeeded m obtaining a female, the habit of early reproduction would 
perhaps be sooner or later eliminated, from being auperfiuous and 
entailing waste of power 

The plumage of certain birds goes on increasing in beauty during 
many years atter they are fully mature ; this is the case with the tram 
ef the peacock, with some of the birds of paradise, and with the crest 
and plumes of certain herons, for instance, the Ardea ludoviaana,*^ 
But it IS doubtful whether the continued development of such feathers 
IS the result of the selection of successive beneficial variations (though 
this is the most probable view with birds ot paradise) or merely of con- 
tinuous growth Most fishes contmue increasing m size, as long as they 
are in good health and have plenty of food ; and a somewhat similar 
law may pievail with the plumes of birds 

Glass V- When the adults of both sexes have a distinct winter and 
summer plumage^ whether or not the male differs from the female.} the 
young resemble the adults of both f>exe8 thetr winter dress, or much 
more rarely in their summer dress, or resemble the females alone. 
Or the young may have an intermediate (^aracter , or, again, they may 
differ greatly from the adults in both their seasonal plumages — ^The cases 
m tins class are singularly complex; nor is this surprising, as they 
depend on mheritance, limited in a greater or less degree m thiee 
difi'erent ways, namely, by sex, age, and the season of the year. In 
some eases the individuals of the same species pass through at least 
five distinct states of plumage With the species, in which the male 
difiers irom the female during the summer season alone, or, which is 
rarer, during both seasons,'*^ the young generally resemble the females, 
— as with the so-called goldfinch of Korth America, and apparently 
with the splendid Maiuri of Austraha With those species, the sexes 
of which aie alike during both the summer and winter, the young may' 


Other animals, belonging to 
qmte distinct classes, aie either 
habitually 01 occasionaliy capable 
of bleeding befoie they have fully 
acquiied theii adult chaiacteio. 
This is the case with the young 
males of the salmon. Several am- 
phibians have been known to breed 
WGiist retaining their larval stiuc- 
tuie Fritz Muller has shewn 
Facts and Arguments foi Dai win/ 
Eng. trans 1869, p. 72) that the 
males of seveial amphipod riusta- 
ceans become sexually mature whilst 
young; and I infei that this is a 
sase of firemature breeding, because 
they have not as yet acquiied their 
fully-developed claspers. Ail such 
facts are highly inteiestmg, as 
bearing on one means by which 
species may undergo gieat modifi- 
cations of chi,racter. 


Jeidon, ‘Buds of India,* voL 

III . p 507, on the peacock. Dr 
Iklai shall, thinks that the older and 
more biilliant males of birds of 
paradise, have an advantage ovei 
the younger males, see ‘Archives 
Keeriandaises,* tom. vi. 1871 — On 
Ardea, Audubon, ibid. vol. 111 . p 
139. 

For illustrative cases see vol, 

IV. of MacgilliVTay*s ‘ Hist Bnt, 
Bii ds ;* on Tiinga, &g , pp. 229, 271 ; 
on the Machetes, p. 173; on the 
Charadrius hmticula, p 118 ; on the 
Charadnus pluvtalts, p 94 

For the goldfinch of N. America, 
Fringilla tristis^ Lmn., see Audubon, 
‘Oinith. Biography,* vol. i. p. 172, 
For the Maluiu, Gould*s ‘ Handbook 
to the Birds of Australia, voh i. jk 
31S 
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lesemble the adults, firstly, in their winter dress ; secondly, and this is 
of much rarer occurrence, in their summer dress ; thirdly, they may be 
intermediate between these two states ; and, fourthly, they may differ 
greatly trom the adults at all seasons. We have an instance of the 
§rat of these four cases in one of the egrets of India (^Buphus coro- 
mandias in which the young and the adults of both sexes are white 
during the winter, the adults becoming goltlen-buff during tht* summer. 
With the gaper (. Jlnasiomzis o8c^^ans) of India we have a similai ease, 
but the colours are reversed: lor the young and tiie adults of both 
sexes are giey and black during the winter, the adults becoming white 
during the summer As an instance of the second case, the yuung of 
the razor-biil {Alca torduy JLmn ), iix an early state of plumage, are 
coloured like the adults during the summer, and the young of the 
white-crowned sparrow of North America (^Fring^lla l&vucophrys')^ as soon 
as fiedged, have elegant white stripes on their heads, which are lost by 
the young and the old during the wintei.**^ With lespect to the third 
<5ase, namely, that of the young having an intermediate character between 
the summer and winter adult plumages, Yariell^^ insists that this 
occuis with many waders. Liastiy, in legard to the young differing 
greatly from both sexes in their adult summer and winter plumages, 
this occurs with some herons and egrets of North Ameiica and India, — 
the young alone being white 

I will make only a few remaiks on these complicated oases When 
the young resemble the females in their summer dress, or the adults of 
both sexes in their winter dress, the cases differ from those given under 
Classes I and III only in the characters onginally acquired by the 
males during the breeding-season, having been limited in their trans- 
misjjion to the corresponding season. When the adults have a distinct 
^ummer and winter plumage, and the young diffei fiom both, the case 
IS more diffScult to understand We may admit as probable that the 
young have retamed an ancient state of plumage ; we can account by 
sexual selection lor the summer or nuptial plumage of the adults, but 
how are we to account for their distinct wintei plumage"'* If we couid 
admit that this plumage serves m all cases as a protection, its ac- 
quirement would be a simple affair , but there seems no good reason 
tor this admission. It may be suggested that the widely different 
conditions of life during the wmter and summer have acted in a direct 
manner on the plumage , this may have had some effect, but I have 
not much confidence m so great a difference as we sometimes see 
between the two plumages, having been thus caused A more probable 
explanation IS, that an ancient style of plumage, paitially modified 
through the transference of some chaiacters from the summei plumage, 
has b^n retamed by the adults during the wmter Finally, all the 
cases in our present class apparently depend on characters acquired by 
the adult males, having been varioubly limited in their transmission 
according to age, season, and sex, but it would not be woith while to 
attempt to follow out these complex relations. 


I am mdebted to IMr Blyth 
for infoimation as to the Buphus; 
see also Jerdon, ^ Birds of India,* 
vol. Ill p 749 On the Anastomus, 
see Blyth, m ‘Ibis/ 1S67, p. 173. 

On the Alca, see Nacgilliviay^ 
Hist, But. Birds,* voi. v. p. 34.7, 


On the FnngtUa leucophryp^ Au- 
dubon, ibid vol. 11 . p. 89 I shall 
have hereafter to refer to the young 
of ceitain herons and egiets being 
white 

‘ History of British Buds/ yol 

* p 159 , 
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Qulss YI Ths young in tfieir first plmnage differ from ea-’ik othf^ 
according to sex ; the young males resemhling more or less closely Hie advM 
VRolesz cLiid the young females more or less closely the adult females — 
The cases in the present class, though, oecorrmg in \arious groups, aie 
not numerous ; yet it seems the most natural thing that the young 
should at first somewhat resemble the adults ot the same sex, and 
gradually become more and more like them* The adult male blackcaj 
{Sylvia atrtcapiUd) has a black head, that of the female being reddish 
brown ; and I am informed by IVIr Blyth, that the young of both sexes 
can be distinguished by this character even as nestlings In the family 
of thrushes an unusual number of similar cases have been noticed , thus, 
the male blackbud (Turdus merula) can be distinguished in the nest 
from the female. The two sexes of the mocking bird (Turdus polyglottus, 
Liirin ) differ very little from each other, yet the males can easily be 
distinguished at a very early age from the ttimales by shewing more 
pure white**® The males of a forest-thrush and of a rock-thrush 
(Orocetes erythrogastra and Petroczncla cyanea) have much of their 
plumage of a fine blue, whilst the females are brown . and the nestling 
males ot both species have their mam wing and tail -leathers edged with 
blue, whilst th<jse of the female are edged with bro\sm.**" In the j oung 
blackbird the wing feathers assume their mature character and become 
black alter the others ; on the other hand, in the two species just named 
the wing-leathers become blue before the others The most probable 
view with reference to the cases in the present class is that the males, 
differently from what occurs m Class I , have transmitted their colours 
to their male offspring at an earlier age than that at which they were 
first acquired; foi, it the males had varied whilst quite young, their 
characters would probably have been transmitted to both sexes 

In Aithurus polytmus, a humming-bird, the male is splendidly coloured 
black and green, and two of the tail-feathers are immensely lengthened ; 
the female has an ordinary tail and inconspicuous colours; now the 
young males, instead of resembling the adult female, in accordance 
with the common rule, begin from the first to assume the colours pioper 
to their sex, and their tail-feathers soon oecome elongated, I owe this 
information to Mr. Gould, who has given me the following more striking 
and as yet unpublished case. Two humming-birds belonging to the 
genus Bustephanus, both heautifuUy coloured, inhabit the small island 
of Juan Fernandez, and have always been ranked as specifically dis- 
tinct. But it has lately been ascertained that the one, which is ot a 
rich chesnut-brown colour with a golden-red head, is the male, whilst 
the other, which is elegantly variegated with green and white with a 
metallic-green head is the temale, Now the young from the first 

Audubon, ^ Oinith Biogiaphy,' ‘ Ormth. Biography/ vol. iv. p. 392), 
voL 1 p 113. so it IS with tne nestlings of a 

Ml C. A. Wright, in ^Ibis/ blue nuthsitch^ JOendrophtla frontalis 
vol VI. 1864, p 65 Jerdon, ^ Birds of India (Jeidon, Birds of India,* 
of India/ vol. 1 - p 315 See also on vol. 1 * p. 3S9) Mr. Blyth al&o 
the Mackbiid, Blyth m Chailes- informs me that the sexes of the 
worth’s ‘ Mag. of Kat. History/ vol stonechat, Saancola rubteota^ aie 
1 . 1S37, p 113. distinguishable at a very eaily age. 

The following additional cases Mi. Salvin gives (‘Proc. Zoolog. Soc.’ 
may be mentioned ; the young males 1870, p 206), the case of ahum- 
of can be distinguished mmg-bird, like the following one of 

from the youna: females fAxiduhon, Eustenhanus, 
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< 5 omewliat reseml)le the adults of the corresponding sex> the resemblance 
gradually becoming more and more complete. 

In considering this last case, if as beiore we taho the plumage of th^ 
young as our guide, it would appear that both sexes have been rendered 
oeautiful indepentlently ; and not that one sex has partially transferieA 
Its beaut V to the other. The male apparently has acquired his bright 
colours through sexual selection in the same manner as, for instance, 
fche peacock or pheasant in our first class of cases ; and the female in 
the same manner as the female Ithyncha3a or Turnix in our second 
class of cases But there is much difficulty in understanding how this 
could have been effected at the same time with the two sexes of the 
same species. Mr Salvin states, as we have seen in the eighth chapter, 
that with certain humming-birds the males greatly exceed the females 
in number, whilst with other species inhabiting the same country the 
females greatly exceed the males. If, then, we might assume that 
during some former lengthened period the males of the Juan Fernandez 
species had greatly exceeded the females m number, but that during 
another lengthened period the females had far exceeded^ the males, wo 
could understand how the males at one time, and the females at 
another, might have been rendered beautiful by the selection of the 
brighter-coloured mdividuals of either sex, both sexes tiansmitting 
their characters to their young at a rather earlier age than usual. 
WJiether this is the true explanation I will not pretend to say ; but the 
case IB too remarkable to be passed over without notice. 

We have now seen m all six classes, that an intimate relation 
exists between the plumage of the young and the adults, either 
of one sex or both. These relations are fairly well explained 
on the principle that one sex — ^this being in the great majoiity 
of cases the male — first acquired through variation and sexual 
selection bnght colours or other ornaments, and transmitted 
them m various ways, m accordance with the recognised laws of 
inheritance. Why variations have occurred at different periods 
of life, even sometimes with species of the same group, we do not 
know, but with respect to the form of transmission, one important 
determining cause seems to be the age at which the variations 
first appear. 

From the principle of inheritance at corresponding ages, and 
from any variations in colour which occurred m the males at an 
early age not being then selected — on the contrary being often 
ehminated as dangerous — whilst similar variations occuiring 
at or near the period of reproduction have been preserved, it 
follows that the plumage of the young will often have been left 
unmodified, or but little modified. We thus get some mgight 
into the colouring of the progenitors of our existing species. In 
a vast number of species in five out of our six classes of cases, 
the adults of one sex or of both are bright coloured, at least 
during the breedmg-season, whilst the young are invariably lesg 
onglit] j coloured than the adults, or are quite dull coloured 3 
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for no instance is known, as tar as I can discoTer, ot tke joimg 
of dull-coloured species displaying bright colours, or of the young 
of bright-coloured species being more brilliant than their parents. 
In the fourth class, however, in which the young and the old 
resemble each other, there are many species (though by no 
means all), of which the young are bnght-coloured, and as these 
form whole groups, we may mfer that their early progenitors 
were likewise bright. With this exception, if we look to tho 
birds of tho world, it appears that their beauty has been much 
mcreased since that period, of which their immature plumage 
gives us a partial record. 

On the Colour of the Flumage in relation to Frotection . — ^It wiB 
have been seen that I cannot follow Mr. Wallace m the behef 
that dull colours, when confined to the females, have been in 
most cases specially gamed for the sake of protection. There 
can, however, be no doubt, as formerly remarked, that both 
sexes of many birds have had their colours modified, so as to 
escape the notice of their enemies ; or m some instances, so as to 
approach their prey unobserved, just as owls have had their 
plumage rendered soft, that the^r flight may not be over- 
heard. Mr. Wallace remarks that it is only in the tropics, 

among forests which never lose their foliage, that we find 

whole groups of birds, whose chief colour is green ” It will be 
admitted by every One, who has ever tried, how difficult it is to 
distinguish parrots m a leaf-covered tree. ISTevertheless, we 
must remember that many parrots are ornamented with crimson, 
blue, and orange tmts, which can hardly be protective. Wood - 
peckers are eminently arboreal, but besides green species, there 
are many black, and black-and-white kinds — all the species 
being apparently exposed to nearly the same dangers. It is 
therefore probable that with tree-haunting birds, strongly-pro- 
nounced colours have been acquired through sexual selection, 
but that a green tmt has been acquired oftener tban any other, 
from the additional advantage of protection. 

In regard to birds which hve on the ground, every one admits 
that they are coloured so as to imitate the surrounding surface. 
How difficult it IS to see a partridge, snipe, woodcock, certain 
plovers, larks, and night-jars when crouched on ground. Animals 
inhabiting deserts oiler the most striking cases, for the bare 
surface aflbrds no concealment, and nearly all the smaller quad- 
rupeds, reptiles, and birds depend for safety on their colours. 
Mr. Tristram has remarked in regard to the inhabitants of the 
*3ahara, that all are protected by their "isabeiline or sand- 
« Westminster Review,' July, 1867, p. 5, 
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" coIotx/'' ^ CalHng to my recollection the desert-birds of South 
America, as well as most of the ground-birds of Great Britain, 
it appeared to me that both seses in such cases alre generally 
coloured nearly alike. Accordingly, I apphed tc Mr. Tristram 
with respect to the birds of the Sahara, and he has kindly 
given me the foliowmg information. There are twenty-six 
species belonging to fifteen genera, which manifestly have their 
plumage coloured in a protective maimer ; and this colouring is 
all the more striking, as with most of these birds it differs from 
that of their congeners. Both sexes of thirteen out of the 
twenty-six species are coloured m the same manner ; but these 
belong to genera in which this rule commonly prevails, so that 
they tell us nothing about the protective colours bemg the same 
in both sexes of desert-birds. Of the other thirteen species, three 
belong to genera in which the sexes usually differ from each 
other, yet here they have the sexes alike. In the remaining ten 
species, the male differs from the female ; but the difference is 
confined chiefly to the under surface of the plumage, which is 
concealed when the bird crouches on the ground ; the head and 
back being of the same sand-coloured hue m the two sexes. So 
that in these ten species the upper surfaces of both sexes have 
been acted on and rendered alike, through natural selection, for 
the sake of protection , whilst the lower surfaces of the males 
alone have been diversified, through sexual selection, for the 
sake of ornament. Here, as both sexes are equally well pro- 
tected, we clearly see that the females have not been prevented 
by" natural selection from inheriting the colours of them male 
parents; so that we must look to the law of sexually-limited 
transmission. 

In all parts of the world both sexes of many soft-billed birds, 
especially those which frequent reeds or sedges, are obscurely 
coloured. No doubt if their colours had been brilliant, they 
would have been much more conspicuous to their enemies , but 
whether their dull tints have been specially gained for the sake 
of protection seems, as far as I can judge, rather doubtful It 
IS still more doubtful whether such dull tints can have been 
gained for the sake of ornament We must, however, bear m mind 
that male birds, though dull-coloured, often differ much from 
their females (as with the common sparrow), and this leads to 
the belief that such colours have been gamed through sexual 
selection, from bemg attractive. Many of the soft-billed birds 
are songsters , and a discussion m a former chapter should not 

^ Ibis,’ 1859, Tol i p. 429, et ms experience of the Sahara, this 
seq, l>r. Kohifs, however, remarks statement is too 
to me in a letter that, accordmar 
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bo forgotten, in winch it was shewn that the best songsters are 
rarely ornamented with bright tints. It would appear that female 
birds, as a general rule, have selected their mates either for their 
sweet voices or gay coionxs, but not for both charms combined. 
Some species, which are manifestly coloured for the sake of 
protection, snch as the jack-smpe, woodcock, and night-jar, are 
likewise marked and shaded, according to our standard of taste, 
with extreme elegance In such cases we may conclude that 
both natural and sexual selection have acted conjointly for 
protection and ornament. "Whether any bird exists which does 
not possess some special attraction, by which to charm the 
opposite sex, may be doubted. When both sexes are so obscurely 
coloured that it would be rash to assume the agency of sexu^ 
selection, and when no direct evidence can be advanced shewing 
that such colours serve as a protection, it is best to own complete 
Ignorance of the cause, or, which comes to nearly the same thing, 
to attribute the result to the direct action of the conditions of hfe. 

Both sexes of many birds are conspicuously, though not 
brilliantly coloured, such as the numerous black, 'white, or 
piebald species, and these colours are probably the result of 
sexual selection- "With the common blackbird, capercailzie, 
blackcock, black scoter-duck (Oidemia), and even with one of 
the birds of paradise (^Lojphorina atr a), the males alone are black, 
whilst the females are brown or mottled ; and there can hardly 
be a doubt that blackness m these cases has been a sexually 
selected character. Therefore it is in some degree probable that 
the complete or partial blackness of both sexes in such birds as 
crows, certain cockatoos, storks, and swans, and many marine 
birds, IS likewise the result of sexual selection, accompanied by 
equal transmission to both sexes ; for blackness can hardly serve 
m any case as a protection. With several birds, in which the 
male alone is black, and m others in which both sexes are 
black, the beak or skin about the head is brightly coloured, and 
the contrast thus afforded adds much to their beauty ; we see 
this m the bright yellow beak of the male blackbird, in the 
crimson skin over the eyes of the black-cock and capercailzie, in 
the brightly and variously coloured beak of the scoter-drake 
(Oidemia), in the red beak of the chough ( Covvub graculus, Lmn \ 
of the black swan, and the black stork. This leads me to remark 
that it is not incredible that toucans may owe the enormous 
size of their beaks to sexual selection, for the sake of displaymg 
the diversified and vivid stripes of colour, 'With which these 
organs are ornamented.®^ The naked dkin, also, at the base of the 

No satisfactory explanation has size, and still less of the bnght 
sr been offered of the immense colours, of the tonc.inV beak Mr 
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^>eak and round the eyes is likewise often brilliantly coloured 
and Mr. Gould, in speaking of one species/^ says that tlie coloui^ 
of tbe beak are doubtless in tbe finest and most brilliant state 

during the time of pairing.” There is no greater improbability 
that toucans should be encumbered with immense beaks, though 
rendered as light as possible by their cancellated structure, for 
the display of fine colours, (an object falsely appearing to us 
unimportant), than that the male Argns pheasant and some other 
birds should be encumbered with plumes so long as to impede 
their flight. 

In the same manner, as the males alone of various species are 
black, the females being dull-coloured; so in a few cases the 
males alone are either wholly or partially white, as with the 
several bell-buds of South America (Chasm orhynchus), the 
Antarctic goose (^Bemzda miPirctzccC), the silver-pheasant, &o , 
whilst the females are brown or obscurely mottled Therefore, 
on the same prmciple as before, it is probable that both sexes of 
many birds, such as white cockatoos, several egrets with their 
beautiful plumes, certain ibises, gulls, terns, &c , have acquired 
their more or less completely white plumage through sexual 
selection. In some of these cases the plumage becomes white 
only at maturity. This is the case with certain gannets, tropic- 
birds, &c , and with the snow-goose (^Anser Tiy^erboreus), As the 
latter breeds on the barren grounds,” when not covered with 
snow, and as it migrates southward durmg the winter, there is 
no reason to suppose that its snow-white adult plumage serves 
as a protection. In the Anastomus oscztans, we have still better 
evidence that the white plumage is a nuptial character, for it is 
developed only during the summer ; the young in their imma- 
ture state, and the adults m their winter dress, bemg grey and 
black. With many kinds of gnlls (Larus), the head and neck 
become pure white durmg the summer, bemg grey or mottled 
during the winter and in the young state. On the other hand. 


3at«s (^The Natuialisfc on the 
Amazons/ yoL u 1863, p. 341) 
states that they nse their beaks for 
reaching fiuit at the extreme tips 
of the blanches; and likewise, as 
stated by other authors, for ex- 
tracting eggs and young birds from 
the nests of other birds. But, as 
Mr. Bates admits, the beak “ can 
scarcely be consideied a very per- 
fectly-formed instrument for the 
end to which it is applied.’’ The 
great bulk of the beak, as shewn 


by Its breadth, depth, as well as 
length, IS not intelligible on the 
view, that it serves merely as an 
organ of piehension. Mr Belt 
believes Q The li'aturahst in N ci- 
lagua,’ p. 197), that the principal 
use of the beak is as a detence 
against enemies, especially to tne 
female whilst nesting m a hole in a 
tree. 

Eamphastos carinatus, Gould ^8 
‘ Monograph of Ramphastidae/ 



C3hap. XYL Btrds — Conspicuous Colours 


493 


with, the smaller gulls, or sea-mews (Gayia), and with some tema 
^Btema), exactly the re-verse occurs ; for the heads of the young 
birds during the first year, and of the adults during the winter, 
arc either pure white, or much paler coloured than durmg the 
breedmg-sea&on. These latter cases offer another instance of the 
capricious manner in which sexual selection appears often to 
nave acted 

That aquatic birds have acquired a white plumage so much 
oftener than terrestrial birds, probably depends on their large 
size and strong powers of ffight, that they can easily defend 
themselves or escape from birds of prey, to which moreover they 
are not much exposed Consequently, sexual selection has not 
here been mterfered with or guided for the sake of protection. 
Xo doubt with birds winch roam over the open ocean, the males 
and females could find each other much more easily, when made 
conspicuous either by being perfectly white or intensely bla^k , 
so that these colours may possibly serve tne same end as the 
call-notes of many land-biids A white or black bird when it 
discovers and flies down to a carcase floating on the sea or cast 
up on the beach, will be seen from a great distance, and will 
guide other buds of the same and other species, to the prey , but 
as this would be a disadvantage to the first finders, the mdi- 
viduals which v/ere the whitest or blackest would not thus 
procure more food than the less strongly coloured individuals. 
Hence conspieuons colouis cannot have been gradually acquired 
for this purpose through natural selection 

As sexual selection depends on so fluctuating an element as 
taste, we can understand how it is that, within the same group 
of birds having nearly the same habits, there should exist white 
or nearly white, as w^ell as black, or neaily black species, — for 
instance, both white and black cockatoos, storks, ibises, swans, 
t^rns, and petiels. Piebald birds likewise sometimes occur in 
the same groups together with black and white species: for 
instance, the black-necked swan, certam terns, and the common 
magpie. That a strong contrast in colour is agieeable to birds, 
we may conclude by looking through any large collection, for 
the sexes often differ from each other m the male having the pale 

On Larus, Gavia, and Stcina, high in the air, like max me fc^rds 
see Macgilliri ay, ‘ Hibt But Buds/ orei the ocean, three or four species 
>oL V. p 515, 584, 626, On the aie almost wholly or lai gely white, 
^nser hypeiboiens, Audubon, *Or- and that many otheis are black. So 
nith Biography,’ voL iv. p 562. that here again conspicuous colours 
On the Anastomus, Mr. Blyth, in may possibly aid the sexes in finding 
‘Ibis,* 1867, p. 173. each other duiaig the brooding 

(t may he noticed that with season, 
multures, which loam far and wide 
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parts of a purer white, and the variously coloured darh parts oi 
jbtili darker tints than the female. 

It would even appear that mere novelty, or slight changes for 
the sake of change, have sometimes acted on female birds as a 
charm, like changes of fashion with us. Thus the males of 
some parrots can hardly be said to be more beautiful than the 
females, at least according to our taste, but they differ m such 
pomts, as in having a rose-coloured collar mstead of a bright 

emeraldine narrow green collar,” or in the male havmg a black 
collar mstead of “ a yellow demi-collar in front,” with a pale 
roseate instead of a plum-blue bead.®® As so many male buds 
have elongated tail-feathers or elongated crests for their chief 
ornament, the shortened tail, formerly described in the male of 
a humming-bird, and the shortened crest of the male goosander, 
seem hke one of the many changes of fashion which we admire 
in our own dresses. 

Some members of the heron family offer a still more curious 
case of novelty in colouring having, as it appears, been appre- 
ciated for the sake of novelty. The young of the Ardea, asha are 
white, the adults being dark slate-coloured; and not only the 
young, but the adults in their winter plumage, of the allied 
Muphus coromandus are white, this colour changing mto a 
rich golden-buff during the breedmg-season. It is incredible 
that the young of these two species, as well as of some other 
members of the same family,®® should for any special purpose 
have been rendered pure white and thus made conspicuous to 
their enemies ; or that the adults of one of these two species 
should have been specially rendered white during the winter in 
a country which is never covered with snow. On the other hand 
wo have good reason to believe that whiteness has been gamed by 
many birds as a sexual ornament. We may therefore conclude 
that some early piogenitor of the Ardea asha and the JBuphus 
acquired a white plumage for nuptial purposes, and transmitted 
this colour to their young; so that the young and the old 
became white like certain existing egrets , and that the whiteness 
was afterwards letamed by the young, whilst it was exchanged 
by the adults for more strongly- pronounced tints. But if we 
could look still further back to the still earlier progemtors of 
these two species, we should probably see the adults dark- 

See Jerdon on the genus specific names- Andnhon (‘Ornith. 
Palasornis, ‘Birds of India,^ voL i. Biography/ voL hi p. 416 ; voL iv. 
p 258-260. p 5y) seems rather pleased at the 

The young of Ardea rufescens thought that this remarkable change 
and A, ccBruIea of the U. States aie of plumage will greatly “disconcert 
likewise white, the adults being the '^stematists,’^ 

©cLoursd in accordance with their 
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colatired. I infer that this would be the case, trom the analogy 
of many other birds, which are dark whilst yoting, and when 
adult are white ; and more especially from the case of the Ardta 
gulariSf the colours of which are the reyerse of those of A, ash*^ 
for the young are dark-coloured and the adults white, the young 
havmg retained a former state of plumage. It appears there- 
fore that, during a long Ime of descent, the adult progenitors 
of the Ardea asha, the Buphus, and of some allies, have under- 
gone the following changes of colour: first, a dark shade; 
secondly, pure white ; and thirdly, owing to another change of 
fashion (if I may so express myself}, their present slaty^ reddish, 
or golden-buff tints. These successiye changes are intelligible 
only on the prmciple of novelty having been admixed by birds 
for its own sake. 

Several writers have objected to the whole theory of sexual 
selection, by assummg that with animals and savages the 
taste of the female for certam colours or other ornaments 
would not remam constant for many generations; that first 
one colour and then another would be admired, and con- 
sequently that no permanent effect could be produced. We may 
admit that taste is fiuctuatmg, but it is not quite arbitrary. It 
depends much on habit, as we see in mankind ; and we may 
infer that this would hold good with birds and other animals. 
Even in our own dress, the general character lasts long, and the 
changes are to a certain extent graduated. Abundant evidence 
will be given in two places m a future chapter, that savages 
of many races have admired for many generations the same 
cicatrices on the skin, the same hideously perforated lips, 
nostrils, or ears, distorted heads, &c ; and these deformities 
present some analogy to the natural ornaments of various 
animals. Nevertheless, with savages such fashions do not endure 
for ever, as we may infer from the differences m this respect 
between alhed tribes on the same contment. So agam the raisers 
of fancy animals certainly have admired for many generations 
and still admire the same breeds ; they earnestly desire slight 
changes, which are considered as improvements, but any greater 
sudden change is looked at as the greatest blemish. With birds 
m a state of nature we have no reason to suppose that they 
would admire an entirely new style of coloration, even if great 
and sudden variations often occurred, which is far from being 
the case. We know that dovecot pigeons do not willingly 
associate with the variously coloured fancy breeds ; that albino 
birds do not commonly get partners m marriage ; and that the 
black ravens of the Eeroe Islands chase away their piebald 
bx-ethrap. But tins dislike of a sudden change would not 
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preclude tlieir appreciating slight changes, any more than it 
does in the case of man. Hence with respect to taste, which 
depends on many elements, but partly on habit and partly 
on a loTe of novelty, there seems no improbabihty in ammals 
admirmg for a very long period the same general style of ornamem 
tation or other attractions, and yet appreoiatmg slight changes 
in colonrs, form, or sound. 

Summarq/ of the Four Chapters on Birds . — ^Most male birds are 
highly pugnacious during the breeding-season, and some possess 
weapons adapted for fighting with their rivals But the most 
pugnacious and the best armed males rarely or never depend for 
success solely on their power to drive away or kill their rivals, but 
have special means for charming the female. With some it is the 
power of song, or of giving forth strange cries, or instrumental 
music, and the males in consequence differ from the females in 
their vocal organs, or in the structure of certam feathers Prom 
the curiously diversified means for producing various sounds, we 
g^in a high idea of the importance of this means of courtship. 
Many birds endeavour to charm the females by love-dances or 
antics, performed on the ground or in the air, and sometimes at 
prepared places. But ornaments of many kinds, the most 
brilliant tints, combs and wattles, beautiful plumes, elongated 
feathers, top-knots, and so forth, aie by far the commonest means 
In some cases mere novelty appears to have acted as a charm. 
The ornaments of the males must be highly important to them, 
for they have been acquired in not a few cases at the cost of 
increased danger from enemies, and even at some loss of power 
in fighting with their rivals The males of veiy many species 
do not assume their ornamental dress until they arrive at 
maturity, or they assume it only during the bieedmg-season, or 
the tints then become more vivid. Certam ornamental 
appendages become enlarged, turgid, and brightly coloured 
during the act of courtship Thft males display their charms 
with elaborate care and to the best effect ; and this is done in 
the presence of the females The courtship is sometimes a 
prolonged affair, and many males and females congregate at an 
appointed place. To suxopose that the females do not appreciate 
the beauty of the males, is to admit that their splendid decorations, 
all their pomp and display, are useless ; and this is mcredible. 
Birds have fine x^owers of discrimination, and in some few 
instances it can be shewn that they have a taste for the beautiful. 
The females, moreover, are known occasionally to exhibit a 
marked preference or antipathy for certain individual males. 

If it be adinitled that the females prefer, or are unconsciouslj 
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excited by the more beautiful males, then the males would 
slowly but surely be rendered more and more attractiTe through 
sexual selection. That it is this sex which has been chiefly 
modified, we may infer fcom the fact that, in almost every genus 
where the sexes differ, the males differ much more from one 
another than do the females; this is well shewn in certain 
closely-alhed representative species, in winch the females can 
barilly ho distinguished, whilst the males are quite distinct. 
Birds in a state of nature offer mdividual differences which 
would amply suffice for the work of sexual selection; but we 
have seen that they occasionally present more strongly-marked 
variations which recur so frequently that they would imme- 
diately be fixed, if they served to allure the female. The laws 
of variation must determine the nature of the initial changes, 
and will have largely influenced the final result. The grada- 
tions, which may be observed between the males of allied 
species, indicate the nature of the steps through which they 
have passed. They explam also m the most interestmg manner 
how certain characters have origmated, such as the indented 
ocelli on the tail-feathers of the peacock, and the bail and 
socket ocelli on the wing-feathers of the Argus pheasant. It is 
evident that the briihant colours, top-knots, fine plumes, &c , of 
many male birds cannot have been acquired as a protection; 
indeed, they sometimes lead to danger. That they are not Jua 
to the direct and definite action of the conditions of life, we may 
feel assured, because the females have been exposed to the same 
conditions, and yet often differ from the males to an extreme 
degree. Although it is probable that changed conditious acting 
during a lengthened period have in some cases produced a 
definite effect on both sexes, or sometimes on one sex alone, the 
more important result will have been an increased tendency to 
vary or to present more strongly marked mdividual differences ; 
and such differences will have afforded an excellent ground- 
work for the action of sexual selection. 

The laws of inheritance, irrespectively of selection, appear to 
have determined whether the characters acquired by the males 
for the sake of ornament, for produemg various sounds, and for 
fighting together, have been transmitted to the males alone or to 
both sexes, either permanently, or periodically during certain 
seasons of the year, Why various characters should have been 
transmitted sometimes m one way and sometimes m another, is 
not in most cases known , but the period of variability seems often 
to have been tbe determining cause. When the two sexes have 
inherited all characters in common they necessarily resemble 
each other ; but as the successive vanations may be differently 

2 K 
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transmitted, every possible gradation may be loimd, even -within 
the same genus, from the closest similarity to the widest dis- 
similarity between the sexes With many closely-allied species, 
follo-wing nearly the same habits of hfe, the males have come to 
differ ftom each other chiefly through the action of sexual 
selection; whilst the females have come to differ chiefly from 
jiartaking more or less of the characters thus acquired by the 
males. The effects, moreover, of the definite action of the 
conditions of hfe, will not have been masked in the females, as 
in the males, by the accuraulation through sexual selection of 
strongly^pronounced colours and other ornaments The mdi- 
viduals of both sexes, however affected, will have been kept at 
each successive period nearly uniiorm by the free mtcrcrossing 
of many individuals 

With species, m which the sexes differ in colour, it is possible 
or probable that some of the successive variations often tended 
to be transmitted equally to both sexes, but that when this 
occurred the females were prevented from acquiring the bright 
colours of the males, by the destruction which they suffered 
during incubation. There is no evidence that it is possible by 
natural selection to convert one form of transmission into 
another. But there would not be the least difficulty in rendering 
a female dull-coloured, the male being still kept bright-coloured, 
by the selection of successive variations, which weo-e from the 
first limited in their transmission to the same sex. Whether 
the females of many species have actually been thus modified, 
must at present remain doubtful. When, through the law of 
the equal transmission of characters to both sexes, the females 
were rendered as conspicuously coloured as the males, their 
instmcts appear often to have been modified so that they were 
led to build domed or concealed nests 

In one small and curious class of cases the characters and 
habits of the two sexes have been completely transposed, for the 
females are larger, stronger, more vociferous and brighter 
coloured than the males They have, also, become so quarrel- 
some that they often fight together for the possession of the 
males, hfce the males of other pugnacious species for the 
possession of the females. If, as seems probable, such females 
habitually drive away their rivals, and by the display of their 
bright colours or other charms endeavour to attract the males, 
we can understand how it is that they have gradually been 
rendered, by sexual selection and sexually-limited transmission, 
more beautiful than the males — ^the latter being left unmodified 
or only shghtly modified. 

Whenever the law of inheritance at correspondmg ages pxevaiii^ 
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but not that of sexually-limited transmission, then if the 
parents Tary late in life — ^and Imow that this constantly 

occurs mth our poultry, and occasionally with other birds — 
the young will be left unaffected, whilst the adults of both sexes 
will be modified. If both these laws of inheritance prevail and 
either sex vanes late in hfe, that sex alone will be modified, the 
other sex and the young being unaffected- "When variations in 
brightness or in other conspicuous characters occur early in life, 
as no doubt often happens, they will not be acted on through 
sexual selection until the period of reproduction arrives ; con- 
sequently if dangerous to the young, they will be eliminated 
through natural selection. Thus we can understand how it is 
that variations arising late in life have so often been pre- 
served for the ornamentation of the males; the females and 
the young being left almost unaffected, and therefore like each 
other. With species having a distinct summer and winter 
plumage, the males of which either resemble or differ from the 
females during both seasons or durmg the summer alone, the 
degrees and kmds of resemblance between the young and the 
old are exceedmgly complex; and this complexity apparently 
depends on characters, first acquired by the males, bemg 
transmitted in various ways and degrees, as limited by age, sex^ 
and season 

As the young of so many species have been but little modified 
in colour and m other ornaments, we are enabled to form some 
judgment with respect to the plumage of their early progenitors ; 
and we may infer that the beauty of our existing species, if we 
look to the whole class, has been largely increased smce that 
period, of which the immature plumage gives us an mdirect 
record. Many birds, especially those which hve much on the 
ground, have undoubtedly been obscurely coloured for the sake 
of protection. In some instances the upper exposed surface of 
the plumage has been thus coloured in both sexes, whilst the 
lower surface in the males alone has been variously ornamented 
through sexual selection. Finally, from the facts given in 
these four chapters, we may conclude that weapons for battle, 
organs for producing sound, ornaments of many kinds, bright 
and conspicuous colours, have generally been acquired by the 
males through variation and sexual selection, and have been 
transmitted in various ways according to the several laws of 
inheritance — ^the females and the young being left comparatively 
out httle modified,*'^ 

I am greatly indebted to the buds, and the two following ones 
kindness of Mr. Sclater foi having on mammals. In this way 1 have 
looked over these four chapters on been saved from making mistaice* 



500 


The Descent of Man, 


Pa^ IL 


CHAPTEB XVn. 

Seconbab-x SsEtTAi* Chabactebs oe Mammals. 

Ttta 18 w of battle — Special weapons, confined to the males — Cause of 
absence of weapons in the female — -Weapons common to both sexes, yet 
primarily acquired by the male — Other uses of such weapons — ^Their 
high importance — Greater size of the male— Means of defence — On the 
preiereace shewn by either sex m the pairing of quadrupeds. 

With mammals the male appears to win the female mtich more 
through the law of battle than throngli the display of his 
charms. The most timid animals, not provided with any special 
weapons for fighting, engage in desperate conflicts during the 
season of love. Two male hares have been seen to fight together 
until one was killed; male moles often fight, and sometimes 
with fatal results ; male squirrels engage in Ifreqnent contests, 
and often wound each other severely as do male beavers, so 
that hardly a skin is without scars/’ ^ I observed the same 
fact with the hides of the giianacoes m Patagonia ; and on one 
occasion several were so absorbed in fighting that they fearlessly 
rushed close by me, Pivingstone speaks of the males of the 
many animals in Southern Africa as almost mvariably shewing 
the scars received in farmer contests. 

The law of battle prevails with aquatic as with terrestiial 
mammals. It is notorious how desperately male seals fight, 
both ^vith their teeth and claws, durmg the breeding-season; 
and tlieir hides are likewise often covered with scars. Male 
sperm-whales are very jealous at this season, and in their 
battles " they often lock their jaws together, and turn on their 
sides and twist about so that their lower jaws often become 
distorted.® 


about the names of the species, and 
from stating anything as a fact 
which IS known to this distinguished 
naturalist to be erioneous. But of 
course he is not at all answeiable 
for the accuracy of the statements 
quoted by me from vaiious autho- 
rities. 

^ See Watertun's account of two 
hares fighting, * Zoologist,’ voL i. 
1S43, p 211* On moles. Bell, 
*■ Hist, of Biitish Quadiupeds,' Ist 
p, leo On squirrels, Audubon 


and Bachman, *Viv.paious Quad- 
rupeds of N America,’ 1846, p. 269 
On beavers. Mi. A. H, Gieen, in 
* Joinnal of Lin, Soc. Zoo!og,’ vol. x, 
1S6S, p* 362. 

* Cu the battles of seals, see Capt, 
C Abbott in ‘Pioc* Zool.Soc.’ 1868, 
p. 191; also Mr. R. Brown, ibid. 
1868, p 436 ; also L, Lloyd, ‘ Game 
Birds of Sweden,’ 1867, p. 413 
also Pennant. On the sperm- whale 
see Mr 1. H. Thompson, in ‘ Pi oc 
Zool Soc 1867, p 246- 
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All male animals winch are famished with special weajx>ng 
for fighting, are well known to engage in fieice battles. The 
conrage and the desperate confiicts of stags ha^e often been 
described ; their skeletons have been fonnd in yarions parts of 
the world, with the horns inextricably locked together, shewing 
how miserably the Yictor and Tanqnished had perished ® No 
animal in the world is so dangerous as an elephant m most. 
XiOrd TankerTille has given me a graphic description of the 
battles between the wild balls in Chalhngliam Park, the descen- 
dants, degenerated in size but not in conrage, of the gigantic 
Bos primigemus. In 1861 several contended for mastery; and it 
was observed that two of the younger bulls attacked in concert 
the old leader of the herd, overthrew and disabled him, so that 
he was believed by the keepers to be lying mortally wounded in 
a neighbouring wood. But a few days afterwards one of the 
young bulls approached the wood alone , and then the monarch 
of the chase,’^ who had been lashing himself up for vengeance, 
came out and, in a short time, killed his antagonist. He then 
quietly joined the herd, and long held undisputed sway. Admiral 
Sir J. B Sulivan informs me that, when he lived in the Falk- 
land Islands, he imported a young English stallion, which 
frequented the hills near Port Wilham with eight mares On 
these hills there were two wild stallions, each with a small troop 
of mares ; and it is certain that these staihons would never 
“ have approached each other without fighting Both had tried 
singly to fight the English horse and drive away his mares, 
hut had failed. One day they came m together and attacked 
him. This was seen by the capitan who had charge of the 
horses, and who, on riding to the spot, found one of the two 
staihons engaged with the Enghsh horse, whilst the other was 
driving away the mares, and had already separated four from 
the rest The capitan settled the matter by drivmg the whole 
party into the corral, for the wild staihons would not leave 
" the mares.” 

Male animals which are provided with efficient cutting or 
tearing teeth for the ordinary purposes of life, such as the 
carmvora, insectivora, and rodents, are seldom furnished with 
weapons especially adapted for fighting with their rivals. The 
case IS very different with the males of many other animals. 
We see this in the horns of stags and of certam kmds of 

^ See Scrope Q Ai t of Deer-stalk- wapiti, moose, and rein-deer have 
Jug,’ p. 17) on the locking of the been found thus locked together. 
%oins with the Cervus elaphus. Sir A Smith found at the Cape ol 
liichardson, in ^ Fauna Bor Amen- Good Hope the skeletons of two 
1829, p. 252, says that the gnus m the same condition. 
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antelopes in whicli ilie females are hornless- With many animals 
the canine teeth in the upper or lower jaw, or m both, are mnch 
larger in the males than m the females, or are absent in the 
latter, with the exception sometimes of a hidden mdiment 
Certain antelopes, the musk-deer, camel, horse, boar, Tarious 
apes, seals, and the walrus, offer mstances. In the females of 
the Walras the tusks are sometimes quite absent/ In the male 
elephant of India and in the male dugong^ the upper incisors 
foim offensive weapons. In the male narwhal the left canme 
alone is developed mto the well-known, spirally-twisted, so- 
called horn, which is sometimes from nine to ten feet in length. 
It is believed that the males use these horns for fighting to- 
gether ; for an unbroken one can rarely be got, and occasionally 
one may be found with the point of another jammed into the 
broken place/" ^ The tooth on the opposite side of the head in 
the male consists of a rudiment about ten mches m length, 
which is embedded in the jaw ; but sometimes, though rarely, 
both, are equally developed on the two sides. In the female both 
are always rudimentary. The male cachalot has a larger head 
than that of the female, and it no doubt aids him in his 
aquatic battles. Lastly, the adult male ornithorhynchus is pro- 
vided with a remarkable apparatus, namely a spur on the foreleg, 
closely resembling the poison-fang of a venomous snake ; but ac- 
cording to Harting, the secretion from the gland is not poisonous; 
and on the leg of the female there is a hollow, apparently for the 
reception of the spur,'^ 

When the males are provided with weapons which in the 
females are absent, there can hardly be a doubt that these serve 
for fighting with other males; and that they were acquired 
through sexual selection, and were transmitted to the male sex 
alone. It is not probable, at least m most cases, that the females 
have been prevented from acquiring such weapons, on account 
of their being useless, superfluous, or in some way injurious. 
On the contrary, as they are often used by the males for various 


* Mr. Lament Seasons with the 
Sea-Horses/ 1861, p, 143) says that 
a good tusk of the male waims 
weighs 4 pounds, and is longer than 
that of the female, which weighs 
about 3 pounds The males are 
desciibed as fighting ferociously 
On the occasional absence of the 
feusks in the female, see Mr. R* 
Brown, ^Proc. Zool. Soc/ 1868, p 
429. 

® Owen, ^ Anatomy of V ert el rates, 
rol. lii. p. 283. 


® Mr E Brown, in *Proc. Zool. 
Soc/ 1869, p 553. See Prof. Turner, 
in Journal of ‘ Anat. and Phys ' 1872, 
p 76, on the homological nature oi 
these tusks. Also Mr J W Clarke 
on two tusks being developed in the 
males, in ‘^Proc Zoolog. Soc.' 1871, 
p. 42. 

^ Owen on the cachalot and 
Ornithorhynchus, ibid. voL iii. pp. 
638, 641* Hartmg is quoted bj Br. 
Zouteveen in the Butch translat. ol 
this work, toL ii. p. 292. 
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purposes, more especially as a defence against their enemies, it 
is a surprising fact that they are so poorly developed, or quite 
absent, m the females of so many animals. With female deer 
the development during each recurrent season of great branching 
horns, and with female elephants the development of immense 
tusks, would be a great waste of vital power, supposing that 
they were of no use to the females. Consequently, they would 
have tended to be ehmmated m the female through natural 
selection, that is, if the successive variations were limited in 
their transmission to the female sex, for otherwise the weapons 
of the males would have been injuriously affected, and this 
would have been a greater eviL On the whole, and from the 
consideration of the followmg facts, it seems probable that when 
the various weapons differ in the two sexes, this has generally 
depended on the kind of transnussion vrhiah has prevailed. 

As the remdeer is the one species in the whole family of Boer, 
in which the female is furnished with horns, though they are 
somewhat smaller, thinner, and less branched than in the male, 
it might naturally be thought that, at least m this case, they 
must be of some special service to her The female retains her 
horns from the time when they are fully developed, namely, in 
September, throughout the winter until April or May, when she 
brmgs forth her young Mr. Crotch made particular enquiries 
for me in ISTorway, and it appears that the females at this season 
conceal themselves for about a fortnight A order to brmg forth 
their young, and then reappear, generally hornless. In Nova 
Scotia, however, as I hear from Mr H. Beeks, the female some- 
times retains her horns longer. The male on the other hand 
casts his horns much earher, towards the end of November. As 
both sexes have the same requirements and follow the same 
habits of life, and as the male is destitute of horns during the 
winter, it is improbable that they can he of 'any special service 
to the female durmg this season, which includes the larger part 
of the time durmg which she is horned. Nor is it probable 
that she can have inherited horns from some ancient pro- 
genitor of the family of deer, for, from the fact of the females of 
so many species in all quarters of the globe not having homi^ 
we may conclude that this was the px*imordial character of the 
group ® 

The horns of the reindeer are developed at a most imusually 

* On the structure and shedding regard to the American Taxiety or 
af the hoi ns of the reindeei’, Hoflt- species ; also Major W. lioss King, 
berg, ^Amoenitates Acad/ voL iv. *The Spoitsman in Canada,' 1806, 
1788, p. 149. See Eichardson, p. 80. 
yanua Bor. Americana,^ p- 241, in 
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early age; but “wliat the cause of this may be is not known. 
The effect has apparently been the transference of the horns to 
both sexes. We should bear in mind that horns are always 
transmitted through the female^ and that she has a latent 
capacity for their development, as we see in old oi diseased 
females.** Moreover the females of some other species of deer 
exhibit, either normally or occasionally, rudiments of horns ; thus 
the female of Oervnlus moschatus has bristly tufts, ending in a 
knob, instead of a born and in most specimens of the 
female waxnti (^Cerviis canadensz'i') there is a sharp bony pro- 
tuberance in the place of the horn PVom these several 
convsiderations we may conclude that the possession of fairly 
well-developed horns by the female reindeer, is due to the males 
having first acquired them as weapons for fightmg with other 
males, and secondarily to their development fiom some un- 
known cause at au unusually early age in the males, and their 
consequent transference to both sexes 

Turning to the sheath-horned ruminants' with antelopes a 
graduated series can he formed, beginmng with species, the 
females of which are completely destitute of horns — ^passing on 
to those which have horns so small as to he almost rudimentary, 
(as with the Antilocapra americana^ m which species they are 
present in only one out of four or five females — to those which 
have fairly developed hoins, but mamfestly smaller and thmner 
than m the male and sometimes of a different shape, — and 
ending with those m which both sexes have horns of equal size 
As with the reindeer, so with antelopes there exists, as pre- 
viously shewn, a relation between the iieriod of the development 
of the horns and their transmission to one or both sexes , it is 
therefore probable that their presence or absence in the females 
of some species, and their more or less perfect condition in the 
females of other species, depends, not on their being of any 
special use, but simply m mheritance. It accords with this 

* Isidore Geoffrey St. Hilaiie, * Catalogue of Maiumalia m the 
*Essais de Zoolog. G^n^rale/ 1841, Uiitibh Museum,’ part, lu p 220 
p 513. Other masculine characters. On the Cervus octnadensis or wapiti 
besides the horns, aie sometimes see Hon. J D. Caton, ‘ Ottawa Acad, 
similarly transferied to the female ; of Nat Sciences/ May, 1868, p 9. 
thus Ml* Boner, in speaking of an I am indebted to Or Canfield, 

old female chamois Chamois for this infomiation, see also his 
Hunting m the Mountains of Ba- paper m^Pioc Zoolog Soc/ 1866- 
vaiia,’ 1860, 2nd edit. p. 363), says, p. 105, 
not only was the head very male- For instance the horns of the 

‘‘looking, but along the back there female Ant. eudhore lesemble those 
•‘wasa iidge of long hair, usually of a distinct species, viz, the Ant. 

^ ^ found only m bucks.” dorcas var Gonne^ see Desmarest, 

On the Cervulus, Dr Giay, ‘ Marumalogie/ p. 455. 
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view ttiat even in the same restricted genus both sexes of some 
siKiCies, and the males alone of others, are thus provided. It is 
also a remarkable fact that, although the females of Antxlopt 
hezoai tica are normally destitute of horns, Sir Blyth has seen no 
less than three females thus famished ; and there was no reason 
to suiipose that they were old or diseased. 

In all the wild species of goats and sheep the horns are 
larger in the male than in the female, and axe sometimes 
quite absent in the latter.^ In several domestic breeds of 
these two animals, the males alone are furnished with horns ; 
and in some breeds, for instance, in the sheep of North Wales, 
though both sexes are properly homed, the ewes are very 
hable to be hornless. I have been informed by a trustworthy 
witness, who purjiosely inspected a flock of these same sheep 
during the lambing season, that the horns at birth are generally 
more fully developed in the male than the female Llr J. Peel 
crossed his Lonk sheep, both sexes of which always bear horns, 
with hornless Peicesteis and hornless Shroj^shire Downs; and 
the result was that the male offspring had their horns con- 
siderably reduced, whilst the females were wholly destitute of 
them. These several facts indicate that, with sheep, the horns 
are a much less firmly fixed character in the females than in 
the males , and this leads us to look at the horns as properly 
of masculine origm. 

With the adult musk-ox (^Ovibos moscliatus) the horns of the 
male are larger than those of the female, and in the latter the 
bases do not touch.^^ In regard to ordinary cattle Mr. Blyth 
remarks : In most of the wild bovme ammals the horns are 
“ both longer and thicker m the bull than in the cow, and in 
the cow-banteng (^Bos sondaicus^ the horns are remarkably 
" small, and inclined much backwards. In the domestic races 
“ of cattle, both of the humped and bumpless types, the horns 
" are short and thick in the bull, longer and more slender in the 
cow and ox ; and m the Indian buffalo, they are shorter and 
thicker in the bull, longer and more slender in the cow. In 
the wild gaour (B. gaurus) the horns are mostly both longer 
and thicker in the bull than in the cow Dr. Forsyth Major 
also informs me that a fossil skull, beheved to be that of the 
female Bos etruscus, has been found in the Yal d’Aino, which is 
wholly without horns In the Blnnoceros simtis, as I may add, 
the horns of the female are generally longer but less powerful 
than in the male , and m some other species of rhinoceros they 

Grav, * Catalogue Mamm. But. ncana,’ p 278. 

Mus ’ pait 111 1852, p. 160. « Land and Water/ 1867, p. 

Bichardson, * Fauna Bor. Ame- 346 
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sre said to be shorter in the female.^® Prom these various facta 
wa may infer as probable that horns of all kinds, even when they 
are aqnaily developed in the two sexes, were primarily acquired 
by the ii-ala in order to conquer other males, and have been 
transferred more or less completely to the female 

The effects of castration deserve notice, as throwmg light on 
this same point. Stags after the opeiation never renew their 
horns. The male reindeer, however, must be excepted, as after 
castration he does renew them* This fact, as well as the poS'- 
session of horns by both sexes, seems at first to prove that the 
horns in this species do not constitute a sexual character but 
as they are developed at a very early age, before the sexes 
differ in constitution, it is not surprising that they should be 
unaffected by castration, even if they were aboriginally acquired 
by the male. With sheep both sexes properly bear horns, and 
1 am informed that with Welch sheep the horns of the males aie 
considerably reduced by castration, but the degree depends 
much on the age at which the operation is performed, as is like- 
wise the case with other animals. Merino rams have large horns, 
whilst the ewes generally speaking are without horns and in 
this breed, castration seems to produce a somewhat greater 
effect, so that if performed at an early age the horns remain 
" almost undeveloped/’^® On the Guinea coast there is a breed 
m which the females never bear horns, and, as Mr. Winwood 
Eeade informs me, the rams after castration are quite desti- 
tute of them. With cattle, the horns of the males are much 
altered by castration; for instead of being short and thick, 
they become longer than those of the cow, hut otherwise re- 
semble them. The Ant dope hezoartioa offers a somewhat ana- 
logous case . the males have long straight spiral horns, nearly 
parallel to each other, and directed backwards, the females 
occasionally bear horns, but these when present are of a very 
different shape, for they are not spiral, and spreading widely, 
bend round with the points forwards, Kow it is a remarkable fact 
that, m the castrated male, as Mr. Blyth informs me, the horns 
are of the same pecuhar shape as m the female, but longer and 
thicker. If we may judge from analogy, the female probably 
shews us, in these two cases of cattle and the antelope, the former 


Sir Andrew Smith, ‘ Zoology 
01 S Africa,* pL xix* Owen, ‘ Ana- 
tomy of Vertebrates,* vol 111 . p. 624. 

This IS tbe conclusion of 
Seidlitz, ^ Die Darwinsche Theoi le,* 
1871, p 47. 

I am much obliged to Prof. 
Victor Caiufa, foi having made en- 


quiiies for me in Saxony on this 
subject. H. von Nathusius Vieh- 
zucht/ 1872, p 64) says that the 
hoi ns of sheep castiated at an early 
period, either altogether disappea* 
01 remain as mere rudiments , but 
I do not know whether he leterv 
zo merinos or to oidinaxy breeds. 
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condition of tlie horns in some early progenitor of each spedes. 
But why castration should lead to the reappearance of an early 
condition of the horns cannot be explained with any certainty. 
Nevertheless, it seems probable, that in nearly the same maimer 
as the constitutional disturbance in the offspring, caused by a 
cross between two distinct species or races, often leads to the 
reappearance of long-lost characters;^® so here, the disturbance 
in the constitution of the individual, resulting from castration, 
produces the same effect. 

The tusks of the elephant, in the different species or races, 
differ according to sex, nearly as do the horns of ruminants. In 
India and Malacca the males alone are provided with well- 
developed tusks. The elephant of Ceylon is considered by ramt 
naturalists as a distmct race, but by some as a distinct species, 
and here " not one m a hundred is found T^uth tusks, the few 

that possess them being exclusively males The African 
elephant is undoubtedly distinct, and the female has large well- 
developed tusks, though not so large as those of the male. 

These differences in the tusks of the several races and species 
of elephants — the great variability of the horns of deer, as 
notably in the wild remdeer — ^the occasional presence of horns 
in the female Ant dope hezoartica, and their frequent absence in 
the female of Antdocapra americana — ^the presence of two tusks 
in some few male narwhals — the complete absence of tusks in some 
female wall uses — are aU instances of the extreme variability of 
secondary sexual characters, and of their liabihty to differ m 
closely-allied forms 

Although tusks and horns appear in all cases to have been 
primarily developed as sexual weapons, they often serve other 
purposes. The elephant uses his tusks in attacking the tiger ; 
accordmg to Bruce, he scores the trunks of trees until they can 
be thrown down easily, and he likewise thus extracts the fari- 
naceous cores of palms ; m Africa he often uses one tusk, always 
the same, to probe the ground and thus ascertain whether it will 
bear his weight- The common bull defends the herd with his 
horns; and the elk in Sweden has been known, according to 
Lloyd, to strike a wolf dead with a smgle blow of his great 
horns. Many similar facts could be given One of the most 
curious secondary uses to which the horns of an animal may 
be occasionally put, is that observed by Captain Hutton^ with 

I have given various expen- Sir J. Emerson Tennett, * Oy- 

xnents and other evidence proving Ion/ 1859, voL 13 . p. 274, For 
that this IS the ca&e, m my ^Taiia- Malacca, * Journal of Indian Arcni- 
tion of Animals and Plants under pelago/ vol. it. p, 357. 
Domestication/ vol 11 , 1868, pp 39 ‘Calcutta Jottmal of Nat. Hist. 

‘ -47. li. 1843, p. o2€L 



510 


'The Descent of Ma7t, 


Paht II. 


horns forward, he woxild generally be under a great disadvantage 
when attacked by any other animal. It is, therefore, not 
probable that the horns have been modified into their present 
great length and peculiar position, as a protection against beasts 
of prey. We can however see that, as soon as some ancient 
male progemtor of the Oryx acquired moderately Jong horns, 
directed a little backwards, he would be compelled, in his battles 
with rival males, to bend Ms head somewhat inwards or down- 
wards, as IS now done by cex‘tain stags ; and it is not improbable 
that he might have acquired the habit of at first occasionally and 
afterwards of regularly kneeling down. In this case it is almost 
certain that the males which possessed the longest horns would 
have had a great advantage over others with shorter horns ; and 
then the horns would gradually have been rendered longer and 
longer, through sexual selection, until they acquired their present 
extraordinary length and position 

With stags of many kinds the branches of the horns offer a 
curious case of difficulty , for certamly a single straight point 
would inflict a much more senons wound than several diTergmg 
ones. In Sir Philip EgertoMs museum there is a horn of the 
red-deer (Oervus elapht/s'), thirty inches in length, with '^not 
fewer than fifteen snags or branches and at Moritzburg 
there is still preserved a pair of antlers of a red-deer, shot in 
1699 by Prederick I , one of wMch bears the astomshing number 
of thirty-three branches and the other twenty-seven, making 
altogether sixty branches. Bichardson figures a iiair of antlers 
of the wild reindeer with twenty-nme points.^^ Erom the 
manner in which the horns are branched, and more especially 
from deer being known occasionally to fight together by kicking 
with their fore-feet,®^ M. Bailly actually comes to the conclusion 
that their horns are more injurious than useful to them ? But 
this author overlooks the pitched battles between rival males. 
As I felt much perplexed about tbe use or advantage of the 
branches, I applied to Mr. McNeill of Colonsay, who has long 
and carefully observed the habits of red-deer, and he informs 
me that he has never seen some of the branches brought into 
use, hut that the brow antlers, from mclmmg downwards, are a 
great protection to the forehead, and their pomts are likewise 

On the homs of red-deer, Acad, of Nat Science,’' May, 1868, 
Owen, * British Fossil Mammals,' p. 9), says that the American deer 
1846, p. 478; Richardson on the fight with their fore-feet, after 
hoxns of the lemdeer, ‘ Fauna Box. “the question of superiority has 
Americana,' 1829, p. 240. I am ** been once settled and acknowledged 
indebted to Prof. Victor Carns, for “in the herd." Bailly, ‘Sur Pusaga 
the Moritzburg case. des Comes,' * Annales des Sc Nat. 

^ Hon. J. D Caton Ottawa tom. n. 1824, p. 371. 
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used in attack. Sir Phi li p Egerton also informs mo both as to 
red-deer and fallow-deer that, in fighting, they suddenly dash 
together, and getting their horns fixed against each otheifs 
bodies, a desperate straggle ensues When one is at last forced 
to yield and turn round, the victor endeaTOurs to plunge Ms 
brow antlers into his defeated foe. It thus appears that the 
upper branches are used chiefly or exclusively for pushing and 
fencing. Nevertheless m some species the upper branches are 
used as weapons of offence, when a man was attacked by a 
wapiti deer (Gervus canadensis) m Judge Caton’s park in 
Ottawa, and several men tried to rescue him, the stag never 
raised his head from the ground , in fact, he kept his face almost 
flat on the ground, with his nose nearly between his fore feet, 
except when he rolled his head to one side to take a new 
observation preparatory to a plunge.” In this position the 
ends of the^homs were directed against his adversaries " In 
rolling bis head he necessarily raised it somewhat, because his 
“ antlers were so long that he could not roll his head without 
raising them on one side, while, on the other side, they touched 
the ground.” The stag by this procedure gradually drove the 
party of rescuers backwards, to a distance of 160 or f200 feet ; 
and the attacked man was killed.^^ 

Although the horns of stags are efficient weapons, there can, 
I think be no doubt that a single point would have beeu much 
more dangerous than a branched antler ; and Judge Caton, who 
has had large experience with deer, fully concurs in this conclu- 
sion. Nor do the branchmg horns, though highly important as 
a means of defence against rival stags, appear perfectly well 
adapted for this purpose, as they are liable to become interlocked. 
The suspicion has therefore crossed my mind that they may 
serve in part as ornaments That the branched antlers of stags 
as well as the elegant lyrated horns of certam antelopes, with 
their graceful double curvature, (fig. 64), are ornamental in our 
eyes, no one will dispute. If, then, the horns, like the splendid 
accoutrements of the knights of old, add to the noble appearance 
of stags and antelopes, they may have been modified partly for 
this purpose, though mainly for actual service m battle , but I 
have no evidence in favour of this belief. 

An interesting case has lately been published, from which it 
appears that the horns of a deer m one district in the Umted 
States are now bemg modified through sexual and natural selection. 
A wxxter in an excellent American Journal says, that he has 

See a most interesting account ‘ The American Natnrahst, 

m the Appendix to Hon. J. D Dea 1869, p 552, 

Caton's paper, as above quoted 
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litmted for tlio last twenty-one years in the Adirondacks, where 
the Cervus virgbdanm abounds. About fourteen years ago he 
first heard of Bj^iLe-Tiorn huchs* These became from year to year 
more common ; about uyo years ago he sliot one, and afterwards 
another, and now they are frequently killed. The spifce-horn 
differs greatly from the common antler of the O, v%Tg%nianus^ 



F-S G4 Strepsiceros Kudu (from Sir Andrew Smith's * Zoology of South Africa 

It consists of a single spike, more slender than the antler, and 
scarcely half so long, projecting forward from the brow, and 
terminatmg in a very sharp point. It gives a considerable 
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advantage to its possessor over the common buck. Besides 
enabling him to run more svriftly through the thick woods and 
“ underbrush (every hunter knows that does and yearling 
bucks run much more rapidly than the large bucks when 
armed with their cumbrous antlers), the spike-horn is a more 
‘‘ effective weapon than the common antler. With this advantage 
the spike-horn bucks are gaming upon the common bucks> and 
may, in time, entirely supersede them m the Adirond^ks. 
Undoubtedly, the first spike-horn buck was merely an acei- 
“ dental freak of nature. But his spike-horns gave him an 
“ advantage, and enabled him to propagatehis pecuhanty. His 
descendants having a like advantage, have propagated the 
"" peculiarity in a constantly mcreasmg ratio, till they are 
slowly crowding the antlered deer from the region they 
“ inhabit.” A critic has well objected to this account by asking, 
why, if the simple horns are now so advantageous, were the 
branched antlers of the parent-form ever developed To this I 
can only answer byiemarking, that a new mode of attack with 
now weapons might be a great advantage, as shewn by the case 
of the Ovih cyclocey os, who thus conquered a domestic ram famous 
for his fighting power. Though the branched antlers of a stag 
are well adapted for fighting with his nvals, and though it 
might be an advantage to the prong-homed variety slowly to 
acquir{3 long and branched horns, if he had to fight only 
with others of the same kind, yet it hy no means follows that 
branched horns would be the best fitted for conquermg a foe 
differently armed. In the foregoing case of the Oryx leucoryx, it 
IS almost certain that the victory would rest with an antelope 
having short horns, and who therefore did not need to kneel 
down, though an oryx might profit by having still longer horns, 
if he fought only with his proper nvals. 

Male quadrupeds, which are furnished with tusks, use them in 
various ways, as in the case of horns. The hoar strikes laterally 
and upwards; the musk-deer downwards with serious effect.^® 
The walrus, though having so short a neck and so unwieldy a 
body, ^‘‘can strike either upwards, or downwards, or sideways, with 
equal dexterity.”^® I was informed by the late Br. Falconer, 
that the Indian elephant fights in a different manner according 
to the position and curvature of his tusks. When they ara 
directed forwards and upwards he is able to fling a tiger to a 
great distance — it is said to even thirty feet; when they are 
snort and turned downwards he endeavours suddenly to pm the 

Pallas, ‘Spicilegia Zoologica,^ ^ Lament, ^ Seasons with the 
fasc \ui. 1779, p 13- Horses/ 18bl, p. 141. 
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tiger to the ground and, in consequence, is dangerous to the 
rider, who is hable to be jerked off the howdah.^® 

Very few mala quadrupeds possess weapons of two distinct 
kinds specially adapted for fighting with rival males. The maJe 
muntjac-deer (Cervulus), however, offers an exception, as he is 
provided with hoi ns and exserted canine teeth But we may 
infer from what follows that one form of weapon has often 
been replaced in the course of ages by another. With ruminants 
the development of horns geneially stands m an inverse relation 
With that of even moderately developed canme teeth. Thus 
camels, guanacoes, chevrotains, and musk-deer, are hornless, 
and they have efficient canines; these teeth being always of 
smaller size in the females than in the males The Camelidai 
have, in addition to their true camnes, a pair of canme-shaped 
incisors m their upper jaws,^^ Male deer and antelopes, on the 
other hand, possess horns, and they larely have canme teeth, 
and these, when present, are always of small size, so that it is 
doubtful whether they are of any service in their battles In 
Antilojpe montaua they exist ,only as rudiments in the young 
male, disappearing as he grows old , and they are absent m the 
female at all ages ; but the females of certain other antelopes 
and of certain deer have been known occasionally to exhibit 
rudiments of these teeth.®^ Stallions have small canine teeth, 
which are either quite absent or rudimentary in the mare ; but 
they do not appear to be used in fighting, for stallions bite 
With their incisors, and do not open their mouths wide like 
camels and guanacoes Whenever the adult male possesses 
canmes, now inefficient, whilst the female has either none or 
mere rudiments, we may conclude that the early inak> pro- 
genitor of the species was piovided with efficient canines, which 
have been partially transferred to the females The reduction of 
these teeth in the males seems to have followed from some 
change in their manner of fighting, often (but not in the horse) 
caused by the development of new weapons. 

Tusks and horns are manifestly of high importance to their 


See also Coise Q Philoboph, 
Transact-’ 1799, p 212) on the 
mannei* in which the shoit-tnsked 
Mooknah vaiiety attacks other ele- 
phants 

Owen, ^Anatomy of "Verte- 
brates,’ vol. Ill p. 349. 

See Ruppell (in irroc Zoolog 
Soc* Jan. 12, 1836, p. 3) on the 
canines m deei and, antelopes, with 
a note by Mi ^lartm on a female 


Anieiican deei See also Falconer 
Palaeont Memoirs and Kotes/ 
vol 1 . 1868, p 576) on canines in 
an adult female deei. In old males 
of the mnsk-deer the canines (Fallas, 
* Spic. Zoolog,’ fasc. xin 1779, p. 
10 sometimes grow to the length 
of three incnes, whilst in old femalea 
a rudiment piojects scarcely ball 
an inch above the gums- 
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possessors, for tlieir development consumes mncli organised 
matter. A single tusk of the Asiatic elephant — one of the 
extinct woolly species— and of the African elephant, have been 
known to weigh respectively 150, 160, and 180 pounds ; and 
even greater weights have been given by some authors.^ With 
deer, m which the horns are periodically renewed, the drain on 
the constitution must be greater; the horns, for mstanee, of the 
moose weigh from fifty to sixty pounds, and those of the 
extinct Irish elk from sixty to seventy pounds — the skull of the 
latter weighing on an average only five jiounds and a quarter. 
Although the horns are not periodically renewed in sheep, yet 
their development, in the opimon of many agriculturists, entails 
a sensible loss to the breeder. Stags, moreover, in escaping 
from beasts of prey are loaded with an additional weight for the 
race, and are greatly retarded in passing through a 'woody 
country. The moose, for instance, with horns extending five 
and a half feet from tip to tip, although so skilful in their use 
that he will not touch or break a twig when walking quietly, 
cannot act so dexterously whilst rushing away from a pack 
of wolves, ^"During Ins progress he holds Ms nose up, so 
as to lay the horns horizontally back; and in this attitude 
cannot see the ground distinctly/^ The tips of the horns of 
the gieat Irish elk were actually eight feet apait! Whilst the 
horns are covered with velvet, which lasts with the red-deer for 
about twelve weeks, they are extremely sensitive to a blow ; so 
that m Germany the stags at this time somewhat change their 
habits, and avoiding dense forests, frequent young woods and 
low thickets^® These facts remmd us that male birds have 
acquired ornamental plumes at the cost of retarded flight, and 
other ornaments at the cost of some loss of power m theix battles 
with rival males. 

With mammals, when, as is often the case, the sexes diSer in 
size, the males are almost always larger and stronger. I am 
informed by Mr. Gould, that this holds good in a marked 
manner with the marsupials of Australia, the males of which 
appear to continue growing until an unusually late age. But 
the most extraordinary case is that of one of the seals (OaZZer- 
7iimis ur sinus'), a full-grown female weighing less than one-sixth 
of a full-grown male.®® Dr. Gill remaiks that it is with the 


Emerson Tennent, ‘Ceylon/ 
1859, voL 11 p 275; Owen, ‘Bri- 
tish Fosbil Mammals,' 1846, p. 245. 

Richardson, ‘ Fanna Bor. Ame- 
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polygamous seals, the males of whieh are well known to fight 
savagely together, that the sexes differ much in size ; the mono- 
gamous species differmg but little. Whales also afford evidence 
of the relation existing between the pugnacity of the males and 
their large size compared with that of the female , the males of 
the right-whales do not fight together, and they are not larger, 
but rather smaller, than their females ; on the other hand, male 
toperm-whales, fight much together, and their bodies are “ often 
found scarred with the imprint of their rivars teeth,” and 
they are double the size of the females. The greater strength ot 
the male, as Hunter long ago remarked,®^ is invariably displayed 
in those parts of the body which are brought into action in 
fighting with rival males — for instance, m the massive neck of 
the bull. Male quadrupeds are also more courageous and 
pugnacious than the females. There can be little doubt that 
these characters have been gained, partly through sexual selec- 
tion, owing to a long series of victories by the stronger and 
more courageous males over the weaker, and partly through the 
inherited effects of use. It is probable that the successive 
variations in strength, size, and courage, whether due to mere 
variability or to the effects of use, by the accumulation of which 
male quadrupeds have acqumed these characteristic qualities, 
occurred rather late in hfe, and were consequently to a large 
extent limited m their transmission to the same sex 

Hiom these considerations I was anxious to obtain information 
as to the Scotch deerhound, the sexes of which differ more in 
size than those of any other breed (though bloodhounds <.lifier 
considerably), or than in any wild canine species known to me. 
Accordingly, I applied to Mr. Guppies, well-known for his 
success with this breed, who has weighed and measured many 
of his own dogs, and who has with great kindness collected for 
me the following facts from various sources. Fme male dogs, 
measured at the shoulder, range from 28 inches, which is low, 
to 83 or even 34 inches m height; and in w’-eight from 80 
pounds, which is light, to 120 pounds, or even more. The 
females range in height from 23 to 27, or even to 28 mches ; and 
in weight from 50 to 70, or even 80 pounds.®® Mr. Guppies 

Comp. Zoolog. of Cambridge, United * Ammal Economy,’ p 45. 

States,’ voL 11 . No. 1, p. 82. The See also Richardson’s ‘ Mamidl 

weights were ascertained by a caie- on the Dog,’ p. 69, Much valnabic 
ful observer, Capt* Bryant. Dr. information on the Scottish deei- 
Giii in ^The Ameiican Naturalist,’ hound is given by Mr* McNeill, 
Jan- 1871, J’rof. Shaler on the who first called attention to the 
relative size of the sexes of whales, inequality in size between the sexes, 
^American Natuiahst,’ Jan. 1873* in Sciope’s ^Ait of Deer Stalking-* 
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coneludes tliat from 95 to 100 pounds for the male^ and 70 for 
the female, would be a safe ayerage; but there is reason to 
belieye that formerly both sexes attained a greater weight. 
Mr. Guppies has weighed puppies when a fortnight old ; in one 
litter the average weight of four males exceeded that of two 
females by six and a half ounces ; in another litter the average 
weight of four males exceeded that of one female by less than 
one onnce; the same males when three weeks old, exceeded 
the female by seven and a half ounces, and at the age of six 
weeks by nearly fourteen ounces. Mr. "Wright of Yeldersley 
House, in a letter to Mr. Guppies, says : I have taken notes on 
the sizes and weights of puppies of many htters, and as far as 
my experience goes, dog-puppies as a rule diJSer very little 
from bitches till they arrive at about five or six months old ; 
and then the dogs begm to increase, gaimng upon the bitches 
both in weight and size At birth, and for several weeks 
afterwards, a bitch-puppy will occasionally be larger than any 
of the dogs, but they are invariably beaten by them later/^ 
Mr McNeill, of Colonsay, concludes that '‘'the males do not 
" attain their full growth till over two years old, though the 
" females attain it sooner.^ According to Mr. Guppies^ ^s:pe- 
rience, male dogs go on growing in stature till they are from 
twelve to eighteen months old, and m weight till from eighteen 
to twenty-four months old ; whilst the females cease increasing 
in stature at the age of from nine to fourteen or fifteen months, 
and in weight at the age of from twelve to fifteen months. 
From these various statements it is clear that the full difference 
m size between the male and female Scotch deerhound is not 
acquired until rather late in life The males almost exclusively 
are used for coursing, for, as Mr. McNeill informs me, the 
females have not sufficient strength and weight to pull down a 
full-grown deer. From the names used in old legends, it appears, 
as I hear from Mr. Guppies, that, at a very ancient period, the 
males were the most celebrated, the females being mentioned 
only as the mothers of famous dogs. Hence, during many 
generations, it is the male which has been chiefiy tested for 
strength, size, speed, and courage, and the best will have been 
bred from As, however, the males do not attain their full 
dimensions until rather late in life, they will have tended, in 
accordance with the law often indicated, to transmit their 
characters to their male o:^pring alone; and thus the great 
inequality in size between the sexes of the Scotch deer-hound 
may probably be accounted for. 

I hope that Mr Cupples will keep account and history of this famotif 
to his intentjoi? of publishing a full breed 
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The males of some few quadrupeds possess organs or parts 
developed solely as a means of defence agamst the attacks of 
other males. Some kmds of deer use, as we have seen, the 
upper branches of their horns chiefly or exclusively for de- 
fending themselves ; and the Oryx antelope, as I am informed 
by Mr. Bartlett, fences most skilfully with his long, gently 
curved horns ; but these are hkewise used as organs of oflence. 
The same observer remarks that rhinoceroses in fighting, parry 
each other^s sidelong blows with their horns, which clatter 
loudly together, as do the tusks of boars. Although wild boars 
fight desperately, they seldom, according to Brehm, receive fatal 
wounds, as the blows fall on each other's tusks, or on the layer 
of gristly skm covering the shoulder, called by the German 

hunters, the shield; and 
here we have a part spe- 
cially modified for defence. 
With boars in the prime 
of life (see fig. 65) the 
tusks m the lower jaw are 
used for fighting, hut they 
become in old age, as 
Brehm states, so much 
curved inwards and up- 
wards over the snout, 
that they can no longer 
be used in this w^ay. 
They may, however, still 
serve, and even more 
ejBTectively, as a means 
of defence In compensation for the loss of the lower tusks 
as weapons of offence, those in the upper jaw, which always 
project a little laterally, increase in old age so much in length 
and curve so much upwards, that they can be used for attack, 
Nevertheless, an old boar is not so dangerons to man as one at 
the age of six or seven years.^® 

In the full-grown male Baburisa pig of Celebes (fig. 66), the 
lower tusks are formidable weapons, like those of the European 
hoar in the prime of life, whilst the upper tusks are so long 
and have their points so much curled inwards, sometimes oven 
touching the forehead, that they are utterly useless as weapons 
of attack They more nearly resemble horns than teeth, and 
are so manifestly useless as teeth, that the animal was formerly 
supposed to rest his head by hooking them on to a branch! 
Their convex surfaces, however, if the head were held a little 
Brehm, ^ Thierleheii,=^ B. ii. s. 729~-732. 



Fig 65 . Head of Common wild boar, in prime 
ot life Cfrom Brelim) 
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laterally, worfd serve as an excellent guard, and hence, perhaps-., 
it IS that in old animals they “ are generally broken off, as if by 
“ fighting.”*** Here, then, "we have the curious ease of the 
upTier tusks of the Babirusa regularly assuming during the 
prime of hfe, a structure which apparently renders them fitted 
only for defence ; whilst in the European boar the lower tusks 
assume in a less degree and only, during old age, nearly the 
same form, and then servo in like manner solely for defence. 



1' tb Skull of the Babirusa Pig Cfrotn Wallace’s ‘ Malay ATcliiTiolago'> 

III the wart-hog (^Fhacoclwerns cBtliiopicm, fig. 67) the ttlBis in 
the upper jaw of the male curve upwards during the prune of 
life, and from being pointed serve as formidable weapons. The 
tusks in the lower jaw are sharper than those in the upper, but 
from their shortness it seems hardly possible that they can be 
used as weapons of attack. They must, however, greatly 
strengthen those in the upper jaw, from being ground so as to 
fit closely against their bases. hTeither the upper nor the lower 

See Mr Wallace’s luteTesting account of this aiumal* ^ The ^lalay 
Archipelago,’ 1869, vol. i p. 435. 
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tusks appear to liaTe been specially modified to act as gxiards, 
thongb no doubt they are to a certain extent used for this pur- 
pose- But the wart-hog is not destitute of other special means 
of protection, for it has, on each side of the face, beneath the 
eyes, a rather stiff, yet flexible, cartilaginous, oblong pad 
(fig. 67 ), which projects two or three inches outwards; and 
it appeared to Mr Bartlett and myself, when "viewing the living 
animal, that these pads, when struck from beneath by the tusks 
of an opponent, would be turned upwards, and would thus 
admirably protect the somewhat prominent eyes. I may add, 
on the authority of Mr. Bartlett, that these boars when fighting 
stand directly face to face. 



Fig 67. Head of female ^Ethiopian wart-hog, from ‘Proc Zool Soc' 1869, sheT^mg 
the same characters as the male, though on a reduced scale 
N B When the engraving was first made, 1 was tinder the impression that it repre- 
sented the male. 

Lastly, the African rivcr-hog (PotomocJioey'Ks pemciUatiis) has a 
hard cartilaginous knob on each side of the face beneath the 
eyes, which answers to the flexible pad of the wart-hog ; it has 
also two bony prominences on the upper jaw above the nostrils, 
A boar of this species in the Zoological Gardens recently broke 
into the cage of the wart-hog. They fought all night long, and 
were found in the morning much exhausted, but not seriously 
wounded. It is a significant fact, as shewing the purpose of the 
above-described projections and excrescences, that these were 
covered with blood, and were scored and abraded in an extra- 
ordinary manner^ 

Although the males of so many members of the pig family are 
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provided vdth weapons^, and as we Iiave jnst seen with means oi 
defence, these weapons seem to have been acquired within a 
rather late geological period* Br. Forsyth Major specifies"^ 
several miocene species, in none of which do the tusks appear 
to have been largely developed in the males ; and Prof. Butimeyer 
was formerly struck with this same fact. 

The mane of the lion forms a good defence against the attacks 
of rival lions, the one danger to which ho is liable; for the 
males, as Sir A. Smith informs me, engage in terrible battles, 
and a young lion dares not approach an old one. In 1857 a 
tiger at Bromwich broke into the cage of a lion and a fearful 
scene ensued : the lion’s mane saved his neck and head from 

being much injured, but the tiger at last succeeded in ripping 

up his belly, and in a few minutes he was dead/" The broad 
ruft round the throat and chin of the Canadian lynx 
ca72ade7isis) is much longer in the male than m the female , but 
whether it serves as a defence I do not know. Male seals are 
well known to fight desperately together, and the males of 
certain kinds (^Otaria juhata)"^^ have great manes, whilst the 
females have small ones or none. The male baboon of the Capo 
of Good Hope COynocejphalus porcaritisy has a much longer mane 
and larger canine teeth than the female ; and the mane probably 
serves as a protection, for, on asking the keepers in the Zoo- 
logical Gardens, without giving them any clue to my object, 
whether any of the monkeys especially attacked each other by 
the nape of the neck, I was answered that this was not the case, 
except with the above baboon. In the Hamadryas baboon, 
Ehrenberg compares the mane of the adult male to that of a 
young lion, whilst m the young of both sexes and m the female 
the mane is almost absent. 

It appeared to me probable that the immense woolly mane of 
the male American bison, which reaches almost to the ground, 
and is much more developed in the males than in the females, 
served as a protection to them in their terrible battles ; but an 
experienced hunter told Judge Caton that he had never observed 
anything which favoured this behef. The stallion has a thicker 
and fuller mane than the mare, and I have made particular 
inquiries of two great trainers and breeders, who have had charge 
of many entire horses, and am assured that they mvariably 

•‘i ‘ Atti della Soc. Italians di Sc. Dr. Mime, on Otaria, * Proc. 

Kat.^ 1873, roL xv. fasc. iv. Zoolog. Soc/ 1869, p. 109. Mr. J. 

•** ‘ The Tmies,^ Nov. 10th, 1857* A Allen, in the paper above quoted 
In regard to the Canada lynx, see (p 75), doubts whether the hair, 
Audubon and Bachman, * Quad- which is longer on the neck in the 
rupeds of N- Amencs^l 1846, p male than in the female, deserves to 
139 , be called a 
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endeaTonr to seize one another by the neck.” It does not, 
however, follow from the foregoing statements, that when 
the hair on the neck serves as a defence, that it was originally 
developed for this purpose, though this is probable in some cases, 
as m that of the lion. I am informed by Mr MdSfeill that the 
long hairs on the throat of the stag (^Oervus elaphus) serve as a 
great protection to him when hunted, for the dogs generally 
endeavour to seize him by the throat , but it is not probable that 
these hairs were specially developed for this purpose ; otherwise 
the young and the females would have been equally protected. 


Choice in Pairing hy either Sex of Quadrupeds. — ^Before de- 
scribing in the next chapter, the differences between the sexes in 
voice, odours emitted, and ornaments, it will be convenient here 
to consider whether the sexes exert any choice m their unions- 
Does the female prefer any particular male, either before or 
after the males may have fought together for supremacy; or 
does the male, when not a polygamist, select any particular 
female ? The general impression amongst breeders seems to be 
that the male accepts any female ; and this owing to his eager- 
ness, is, in most cases, probably the truth. Whether the female 
as a general rule indifGerentiy accepts any male is mnoh more 
doubtful. In the fourteenth chapter, on Birds, a considerable 
body of direct and indirect evidence was advanced, shewing 
that the female selects her partner , and it would be a strange 
anomaly if female quadrupeds, which stand higher in the scale 
and have higher mental powers, did not generally, or at least 
often, exert some choice. The female could m most cases 
escape, if wooed by a male that did not please or excite her , and 
when pursued by several males, as commonly occurs, she would 
often have the opportunity, whilst they were fighting together, 
of escapmg with some one male, or at least of temporarily pairing 
with him This latter contmgency has often been observed in 
Scotland with female red-deer, as I am informed by Sir Philip 
Figerton and others.^^ 

It IS scarcely possible that much should be known about 
female quadrupeds in a state of nature making any choice in 
their marriage unions. The followmg curious details on the 
courtship of one of the eared seals (Ccdlorhtnus ursinue^ are 


Mr. Boner, in his excellent 
description of the habits of the red- 
ieei in Gei many C Forest Creatmes,* 
1801, p. 81) says, ** while the stag 
“is defending his lights against one 
“ intruder, another invades the 


“ sanctuary of his harem, and car- 
“ lies off tiophy after trophy.’’ Es« 
actly the same thing occurs with 
seals, see Mr, J. A- Allen, ibid, p 
XOO- 
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given on tlxo autliority of Capt Bryant, vrlio had ample 
op]x>rtnnities for observation. He says, Many of the females 
on their arrival at the island where they breed appear desirous 
of retnming to some particular male, and frequently cbmb the 
outlying rocks to overlook the rookeries, calling out and 
listening as if for a familiar voice. Then changing to another 
place they do the same again .... As soon as a female reaches 
the shore, the nearest male goes down to meet her, making 
meanwhile a noise like the cluckmg of a hen to her chickens. 
He bows to her and coaxes her until he gets between her and 
“ the water so that she cannot escape him. Then Ms manner 
changes, and with a harsh growl he drives her to a place m 
his harem. This continnes until the lower row of harems is 
nearly fall. Then the males higher up select the time when 
their more fortunate neighbours are off their guard to steal 
their wives. This they do by taking them m their mouths 
and lifting them over the heads of the other females, and 
carefully placing them m their own harem, carrying them as 
“ cats do their kittens. Those still higher up pursue the same 
method until the whole space is occupied. Frequently a 
struggle ensues between two males for the possession of tlie 
same female, and both sei2ang her at once pull her in two or 
terribly lacerate her with their teeth. When the space is all 
filled, the old male walks around complacently reviewing his 
family, scolding those who crowd or disturb the others, and 
fiercely driving off all intruders. This surveillance always 
keeps him actively occupied.” 

As so httle is known about the courtship of animals in a state 
of nature, I have endeavoured to discover how far our domestic 
cated quadrupeds evince any choice in their umons. Hogs 
c>ffer the best opportunity for observation, as they are carefully 
attended to and well understood. Many breeders have expressed 
a strong opinion on this head. Thus, Idr, Mayhew remarks. 
The females are able to bestow their affections; and tender 
recollections are as potent over them as they are known to be 
in other cases, where higher animals are concerned. Bitches 
are not always prudent in their loves, bnt are apt to fhng 
" themselves away on curs of low degree. If reared with a 
companion of vulgar appearance, there often springs up 
" between the pair a devotion which no time can afterwards 
'' subdue. The passion, for such it really is, becomes of a more 
“ than romantic endurance.” Mr Mayhew, who attended 
ohiefiy to the smaller breeds, is convinced that the females are 

Ml J A. Allen in * Bull Mus. Comp. Zoolog. of Cambudge, United 
States,’ toL u* Xo. 1, p. 99. 
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strongly attracted by males of a largo size. The welhhnowii 
Teterinary Blaine states'*^ that his own female png became so 
attached to a spaniel, and a female setter to a cur, that in 
neither case would they pair with a dog of their own breed 
until several weeks had elapsed. Two similiar and trustworthy 
accounts have been given me in regard to a female retriever 
and a spaniel, both of which became enamoured with terrier- 
dogs. 

Mr. Guppies informs me that he can personally vouch for the 
accuracy of the following more remarkable case, in which a 
valuable and wonderfully-mtelhgent female terrier loved a 
retnever belonging to a neighbour to such a degree, that she 
had often to be dragged away from him. After their permanent 
separation, although repeatedly shewing milk in her teats, she 
would never acknowledge the courtship of any other dog, and to 
the regret of her owner never bore puppies Mr. Cupples also 
states, that in 1868 , a female deerhound in his kennel thrice pro- 
duced puppies, and on each occasion shewed a marked preference 
for one of the largest and handsomest, but not the most eager, 
of four deerhounds living with her, all in the prime of life 
Mr. Cupples has observed that the female generally favours a dog 
whom she has associated with and knows ; her shyness and 
timidity at first incline her against a strange dog The male, on 
the contraiy, seems rather inchned towards strange females. It 
appears to be rare when the male refuses any particular female, 
but Mr Wright, of Ycldersley House, a great breeder of dogs, 
informs me that he has known some instances ; he cites the case of 
one of his own deerhounds, who would not take any notice of a 
particular female mastiff, so that another deerhound had to be 
employed. It would be superfluous to give, as I could, other 
instances, and I will only add that Mr. Barr, who has carefully 
bred many bloodhounds, states that in almost every instance 
particular individuals of opposite sexes shew a decided prefer- 
ence for each other. Tmally, Mr. Cupples, after attending to 
this subject for another jemr, has written to mo, have had 

full confirmation of my former statement, that dogs in breedmg 

form decided preferences for each other, bemg often influenced 
“ by size, bright colour, and individual characters, as well as by 

the degree of their previous familiarity.” 

In regard to horses, Mr Blenkiron, the greatest breeder of 
race-horses in the world, informs me that stallions are so 
frequently capricious in their choice, rejectmg one mare and 

** *Dogs; their Management,’ l>y Quoted by Alex. Walker ^On 

£. Mayhew, M R C V S , 2nd edit. Intermarriage/ 1 838, p. 2T6 ; se* 
1864, pp. 187-192 also p 244, 
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without any apparent cause taking to another, that various artifices 
have to be habitually used* The fiuuous Monarque, for instance, 
would never consciously look at the dam of Gladiateur, and a 
trielc had to be practised. We can partly see the reason why 
valuable race-horse stalhons, which are m such demand as to be 
exhausted, should be so particular in their choice. Mr* Ble nk iron 
has never known a mare reject a horse , but this has occurred 
in Mr. Wright’s stable, so that the mare had to be cheatedl. 
Prosper Pucas quotes various statements from French autho- 
rities, and remarks, On voit des etalons qui s’eprennent d’une 
'^jument, at negligent toutes les autres.” He gives, on the 
authority of Baelen, similar facts in regard to bulls; and Mr. 
H. Beeks assures me that a famous short-horn bull belongmg to 
his father invariably refused to be matched with a black cow.” 
Hoffberg, in descnbmg the ^domesticated reindeer of Lapland 
says, “ PoBmines majores et fortiores mares prae cseteris admittunt, 
‘‘ ad eos confugiunt, a junioribus agitate, qui hos in fugam 
“ conjiciunt A clergyman, who has bred many pigs, asserts 
that sows often reject one boar and immediately accept another 
From these facts there can be no doubt that, with most of our 
domesticated quadrujieds, strong individual antipathies and pre- 
ferences are fiequently exhibited, and much more commonly by 
the female than by the male. This being the case, it is impro- 
bable that the unions of quadrupeds in a state of nature should 
bo left to mere chance. It is much more probable that the 
females are allured or excited by paiticular males, who possess 
certain characters m a higher degree than other males; but 
what these characters are, we can seldom or never discover with 
certamty. 


CHAPTEB XVin. 

Seookbaky Sexual CHAiiACTints of I^Iammals — contimicd^ 

Voice — Rem^u-kablfe ©exual reculiaiities la seals? — Odour — Development 
of the haijf ^—Colour of the hair and skin — Anomalous case of the female 
being moie ornamented than the male — Colour and ornaments due to 
sexual selection — Colour acquired for the sake of protection — Colour, 
though common to both sexes, often due to sexual selection — On the 
disappeaiance of spots and stripes in adult quadrupeds — ^On the colours 
and ornaments of the Quadrumana — Summary. 

Quabrupeus use their voices for various purposes, as a signal of 
danger, as a call from one member of a troop to another, or from 
the mother to her lost ofisprmg, or from the latter for protection 

* Traite' de I’Hdr^d. Nat.* tom. ■** ‘ Amoemtates Acad.* vol. iv. 
u. ISoO, p. 29C. 1788, p. 160. 
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to their mother ; but such uses need not here he considered* 
Wo are concerned only with the drSerence between the voices of 
the sexes^ for instance between that of the lion and honess, or of 
the bull and cow. Almost all male animals use their voices 
much more during the mtting^scason than at any other time ; 
and some, as the giraffe and porcupme/ are said to be completely 
mute excepting at this season. As the throats {i e. the larynx 
and thyroid bodies ^ of stags periodically become enlarged at the 
beginning of the breeding-season, it might be thought that their 
powerful voices must be somehow of high importance to them ; 
but this is very doubtful. From infoimation given to me by 
two experienced observers^ Mr McNeill and Sir P, Egerton, it 
seems that joxmg stags under three years old do not roar 
or bellow ; and that the old ones begin bellowing at the com- 
mencement of the breeding-season, at first only occasionally and 
moderately, whilst they restlessly wander about in search of the 
females* Their battles are prefaced by loud and prolonged 
bellowing, but during the actual conflict they are silent, Ammals 
of all kinds which habitually use their voices utter various 
noises under any strong emotion, as when enraged and pre- 
paring to fight ; but this may merely be the result of nervous 
excitement, which leads to the spasmodic contraction of almost 
all the muscles of the body, as when a man grinds ins teeth and 
clenches his fists in rage or agony. No doubt stags challenge 
each other to mortal combat by bellowing , but those with the 
more powerful voices, unless at the same time the stronger, 
better-armed, and more courageous, would not gam any advan- 
tage over their rivals. 

It IS that the roaring of the lion may be of some 

service to him by striking terror into his adversary ; for when 
enraged he likewise erects his mane and thus instmctively tries 
to make himself appear as teirible as possible. But it can 
hardly be supposed that the bellowing of the stag, even if it be 
of service to him 3n this way, can have been important enough 
to have led to the periodical enlargement of the thioat Some 
writers suggest that the bellowing serves as a call to the female , 
but the experienced observers above quoted inform me that 
female deer do not search for the male, though the males search 
eagerly for the females, as indeed might be expected from what 
we know of the habits of other male quadrupeds The voice of 
the female, on the other hand, quickly brings to her one or more 
stags,^ as IS well known to the hunters who in wild countrief 

^ Owen, « Anatomy of Veite- s See, for instance, Major W* 
brates/ vol. iii p. 585* Boss King The Sportsman in 

® Ibid. p. 595. Canada ' 1866, p 53, 131) on the 
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imitate her cry If we could beiieTO that the male had the 
i)ower to excite or allure the female by his TOice, the periodical 
enlargement of his vocal organs would be intelligible on the 
principle of sexual selection, together with inheritance limited, to 
the same sex and season , but we have no evidence in favour ot 
this view. As the case stands, the loud voice of the stag during 
the breeding-season does not seem to be of any special service to 
him, either during his courtship or battles, or in any other way. 
But may we not believe that the frequent use of the voice, under 
the strong excitement of love, jealousy, and rage, continued 
during many generations, may at last liave produced an in- 
herited effect on the vocal organs of the stag, as well as of other 
male animals? This appears to me, in our piesent state ot 
Imowledge, the most probable view 

The voice of the adult male gorilla is tremendous, and he is 
furnished with a larjngeal sack, as is the adult male orang** 
The gibbons rank among the noisiest of monkeys, and the 
Sumatra species (^Eylohates ^yndticiylusy is also furnished vrith an 
air sack , but Mr Blyth, who has had opportunities for observa- 
tion, does not believe that the male is noisier than the female. 
Hence, these latter monkeys probably use their voices as a 
mutual call , and this is certainly the case with some quadrupeds, 
for instance the beaver.® Another gibbon, the agihs^ is re- 
markable, from having the power of giving a complete and 
correct octave of musical notes,® which we may reasonably sus- 
pect serves as a sexual charm ; but I shall have to recur to this 
subject m the next chapter. The vocal organs of the American 
Mycetes caraya are one-third larger in the male than in the 
female, and are wonderfully powerful. These monkeys in warm 
weather make the forests resound at morning and evening with 
their overwhelming voices. The males begin the dreadful con- 
cert, and often continue it durmg many hours, the females, 
sometimes joining in with their less powerful voices. An 
excellent observer, Bengger,"^ could not perceive that they were 
excited to begin by any special cause ; he thinks that, hke many 
birds, they delight in their own music, and try to excel each 
other Whether most of the foregoing monkeys have acquired 
their powerful voices in order to beat their rivals and charm the 
females — or whether the vocal organs have been strengthened 

habits of the moose and 'sviid rem- ® C L Martin, * General Intro- 
deer duction to the Kat. Hist, of Hamm 

Ovwen, ‘Anatomy of Verte- Animals/ 1841, p. 431. 
hrates ' vol in p, 600. ^ ‘ Naturgeschichte der SAuge 

^ Mr Gieen, in ‘ Journal of Lmn. thiere von Paraguay/ 1830, s. 15 
vol X. Zoology, 1869, p. 362. 21. 
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and enlarged throngh the inherited ejGfects of long-continned 
use without any particular good being thus gamed — I will not 
pretend to say ; but the former view, at least m the case of the 
Ilt/Iohates ayths, seems the most probable. 

I may hero mention two very curious sexual pecuharities 
occurring m seals, because they have been supposed by some 
writers to affect the voice. The nose of the male sea-elephant 
(^Mac7 orhinus prohoscideus) becomes greatly elongated during the 
brooding-season, and can then be erected. In this state it is 
sometimes a foot m length. The female is not thus provided at 
any period of life The male makes a wild, hoarse, gurgling 
noise, which is audible at a great distance and is believed to be 
strengthened by the proboscis; the voice of the female being 
different. Ijesson compares the erection of the proboscis, with 
the swelling of the wattles of male galhnaceons birds whilst 
courting the females. In another allied kmd of seal, the bladder- 
nose (Cystophora cristata), the head is covered by a gi‘eat hood 
or bladder. This is supported by the septum of the nose, which 
is produced far backwards and nses mto an internal crest seven 
inches m height The hood is clothed with short hair, and is 
muscular; it can be mdated until it more than equals the 
wdiole head m size ! The males when ruttmg, fight furiously on 
the ICO, and tbeir roaring is said to be sometimes so loud as to 

be heard four miles off When attacked they likewise roar or 
bellow, and whenever irritated the bladder is inflated and 
quivers. Some naturalists heheve that the voice is thus 
strengthened, but various other uses have been assigned to 
this extraordmary structure. Mr. K. Prown thmks that it 
serves as a protection against accidents of all kinds ; but this is 
not probable, for, as I am assured by Mr. Lament who killed 
6CX) of these animals, the hood is rudimentary m the females, 
and it is not developed m the males during youth.® 

Odour. — ^With some animals, as with the notorious skunk of 
America, the overwhelming odour which they emit appears to 
serve exclusively as a defence* With shrew-mice (Sorex) both 
sexes possess abdominal seent-glands, and there can be little 
doubt, from the rejection of their bodies by birds and beasts of 
prey, that the odour is protective; nevertheless, the glands 
become enlarged in the males durmg the breeding-season. In 

® On the sea-elephant, see an 1824, p. 94. Pennant has alse 
article by Lesson, in *I)ict, Class. collected infoimation from the 
Hist Nat.* tom. xin. p, 418. Por sealers on this animal. The fullest 
the Cystophora or Steinmat^pus, account is given by Mr. Srown, in 
see Dr. Dekay, ‘ Annals of Lyceum ‘ Pxoc. Zoolog Soc/ 1868, p. 485. 
of Nat. Hist. New York/ voL x. 
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roany other qnadrtipeds tlio glands are of the same size in both 
«sexes/ but their uses are not known. In other species the 
glands are confined to the males, or are more dcTeloped than in 
the females ; and they almost always become more actiTe during 
the rutting-season. At this period the glands on the sides of 
the face of the male elephant enlarge, and emit a secretion 
having a strong musky odonr. The males, and rarely the 
females, of many kinds of bats have glands and protmdable 
sacks situated in various parts ; and it is believed that these are 
odoriferous- 

The rank effluvium of the male goat is well known, and that 
of certain male deer is wonderfully strong and persistent. On 
the banks of the Plata I perceived the air tainted with the 
odour of the male Cervics campestris^ at half a mile to leeward of 
a herd ; and a silk handkerchief, in which I earned home a skin, 
though often used and washed, retained, when first unfolded, 
traces of the odour for one year and seven months. This 
animal does not emit its strong odour until more than a year 
old, and if castrated whilst young never emits it^® Besides 
the general odonr, permeating the whole body of certain rnmi- 
nants Cfor instance. Bos moschatiis') in the breeding-season, many 
deer, antelopes, sheep, and goats, possess odoriferous glands in 
various situations, more especiaby on their faces. The so-called 
tear-sacks, or snborbital pits, come under this head. These 
glands secrete a semi-fimd fetid matter which is sometimes so 
copious as to stain the whole face, as I have myself seen in an 
antelope They are usually larger in the male than in the 
female, and their development is checked by castration.”^ 
According to Desmarest they are altogether absent in the female 
of Ant dope suhgutturosa. Hence, there can be no doubt that 
they stand in close relation with the reproductive functions. 
They are also sometimes present, and sometimes absent, in 
nearly-allied forms. In the adult male musk-deer (Moschus 
moscJitferusy, a naked space round the tail is bedewed with an 


® As with the castoieum of the 
beaver, see Mr. L H Morgan’s 
most interesting work, ‘ The Ame- 
iican Beaver/ 1868, p 300. Pallas 
Spic. Zoolog.’ fasc. viii 1779, p. 
23) has well discussed the odorifer- 
ous glands of mammals. Owen 
Anat. of Vertebrates,’ vol. iii. p. 
634) also gives an account of these 
glands, including those of the ele- 
phant, and (p. 763) those of shrew- 
mice. On Bats, Mr. Dobson in 
• Proc, Zoolog. Soc.’ 1873, p. 241, 


Eengger, ‘ Naturgeschichte der 
Saugethiere von Paraguay,* 1830, 
s 355 This observer also gives 
some curious particulars in regard 
to the odour. 

Owen, ^Anatomy of Verte- 
brates/ vol. 111 . p. 632. See, also 
Dr. Mune’s observatjcns on these 
glands in the ‘Proc. Zoolog Soc/ 
1870, p. 340- Desmarest, On the 
Antilopc sithgutturosa, * Mamma- 
ogie/ 1820, p. 455. 
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odoriferous fluid, whilst in tlie adult female, and in the male 
until two years old, this space is covered with hair and is not 
odoriferous. The proper musk-sack of this deer is from its 
position necessarily confined to the male, and forms an additional 
scent-organ It is a singular fact that the matter secreted by 
this latter gland does not, according to Pallas, change in con- 
sistence, or mcreaso in quantity, durmg the ruttmg-season ; 
nevertheless this naturalist admits that its presence is m some 
way connected with the act of reproduction. He gives, however, 
only a conjectural and unsatisfactory explanation of its use.^® 

In most cases, when only the male etmts a strong odour 
during the breeding-season, it probably serves to excite or allure 
the female. We must not j'udge on this head by onr own taste, 
for it IS well known that rats are enticed by certain essential 
oils, and cats by valerian, substances far from agreeable to us , 
and that dogs, though they will not eat carrion, smfl and roll on 
It. From the reasons given when discussing the voice of the 
stag, we may reject the idea that the odour serves to bring the 
females from a distance to the males. Active and long-continued 
use cannot here have come into play, as in the case of the vocal 
organs. The odour emitted must be of considerable importance 
to the male, inasmuch as large and complex glands, furnished 
with muscles for everting the sack, and for closing or opening 
the orifice, have in some cases been developed The develop- 
ment of these organs is mtelligible through sexual selection, if 
the most odoriferous males are the most successful in winning 
the females, and in leaving ofispring to inherit their gradually- 
perfected glands and odours 

Development of the Daii . — We have seen that male quadrupeds 
often have the hair on their necks and shoulders much more 
developed than the females, and many additional instances 
could be given This sometimes serves as a defence to the male 
during his battles ; hut whether the hair m most cases has been 
specially developed for this purpose, is very doubtful We may 
feel almost certain that this is not the case, when only a thin 
and narrow crest runs along the back ; for a crest of this kind 
would afford scarcely any protection, and the ndge of the back 
is not a place likely to be injured; nevertheless such crests ar<^ 
sometimes confined to the males, or are much more developed 
in them than in the females. Two antelopes, the Tragelaphus 
<cr%ptus^^ (see fig 70, p. 544) and Dortax picta, may be given as 

Pall&s, <SpicilegiaZoolog/fasc. Dr. Gray, ^Gleanmgs from 

xiui. 1799, p. 24 ; Desmoulins, < Diet. Menagerie at Fnewsley/ p3. 28 
Class. d’Hist. Ka*/ tom m p. 586. 
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instances When stags, and the males of the Tvild goat, are 
enraged or terrihed, these crests stand erect bnt it cannot he* 
Bnpposcd that they haTe been developed merely for the sake oi 
exciting fear m their enemies One of the above-named an- 
telopes, the Fortax ;picta^ has a large well-defined brush of black 
hair on the throat, and this is much larger in the male than in 
the female. In the Ammotragus tragelaphus of North Africa, a 
member of the sheep-family, the fore-legs are almost concealed 
by an extraordinary growth of hair, which depends from the 
neck and upper halves of the legs ; hut Mr. Bartlett does not 
l:>elieve that this mantle is of the least use to the male, in whom 
it is much more developed than m the female. 

Male quadrupeds of many kinds differ from the females in 
having more hair, or hair of a different character, on certain 
parts of their faces. 'I'hus the bull alone has curled bair on the 
forehead.^® In three closely-aUied sub-genera of the goat family, 
only the males possess beards, sometimes of large size ; m two 
other sub-genera both sexes have a beard, but it disappears in 
some of the domestic breeds of the common goat ; and neither 
sex of the Hemitragus has a beard. In the ibex the beard is not 
developed durmg the summer, and it is so small at other times 
that it may be called rudimentary.^^ With some monkeys the 
beard is confined to the male, as in the orang ; or is much larger 
in the male than in the female, as m the IJycetes caraya and 
Fithtcia s^atanas (fig. 68). So it is with the whiskers of some 
species of Macacus,^"^ and, as we have seen, with the manes of 
some species of baboons. But with most kinds of monkeys the 


various tufts of hair about the face and head are alike in both sexes. 

The males of various members of the ox family (Bovidse), and 
of certain antelopes, are furnished with a dewlap, or great fold of 
skin on the neck, which is much less developed in the female 

Now, what must we conclude with respect to such sexual 
differences as these ? No one will pretend that the beards of 
certain male goats, or the dewlap of the bull, or the crests of 
hair along the backs of certain male antelopes, are of any use 
to them in their ordinary habits. It is possible that the im- 
mense beard of the male Pithecia, and the large beard of the 
male orang, may protect their throats when fighting; for 
the keepers in the Zoological Gardens inform me that many 


Judge Caton on the Wapiti, 
^ Transact. Ottawa Acad- Nat, 
Sciences,* 1868, pp 36, 40 ; Blyth, 
* Land and Water,* on Capra ssga-- 
arus^ 1867, p. 37. 

^ Hunter’s Essays and Observa- 
4ions,’ edited by Owen, ISGlj ^oL 


p. 236 

See Dr, Grav’s * Cat. of Mam* 
maha in British Museum,* part zji. 
1852, p. 144. 

Rengger, ‘ Saugetbiere,* &c. a 
14; Desmarest, 
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monkeys attack each other by the throat ; but it is not probable 
that the beard has been developed for a distinct purpose from 
that served by the whiskers, moustache, and other tufts of hair 
on the face ; and no one will suppose that these are useful as a 
protection. Must we attribute all these appendages of hair or 
skin to mere purposeless variability in the male ? It cannot be 
denied that this is possible , for in many domesticated quad- 
rupeds, certain characters, apparently not derived through re- 
version from any wild parent-form, are confined to the males, 



63. Pitliecid satanas, male (from Brebm) 


or are more developed in them than m the females — for instance, 
the hump on the male zebu-cattle of India, the tail of fat-tailed 
rams, the arched outhne of the forehead in the males of several 
breeds of sheep, and, lastly, the mane, the long hairs on the 
hind-legs, and the dewlap of the male of the Berbnra goat.^® The 
mane, which occurs only in the rams of an African breed of 

See the chapteis on these ‘Variation of Animals undei Domes- 
several animals in rol i. of my tication 5 ’ also toI 11 p 73 , also 
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sheep, is a true secondary sexual character, for, as I hear from 
Mr. Winwood Heade, it is not deyeloped if the animal he 
castrated. Although we ought to be extremely cautious, as 
sho\\ui in my work on 'Variation under Domestication.’ in 
concluding that any character, even with animals kept oy 
semi-civilised people, has not been subjected to selection by 
man, and thus augmented, yet in the cases just specified this is 
improbable ; more especially as tho characters are confined to 
the males, or are more strongly developed in them than in the 
females. If it were jiositiveiy known that the above African 
ram is a descendant of the same prnmtive stock as the other 
breeds of sheep, and if the Beibura male-goat with his manej 
dewlap, &c., is descended horn the same stock as other goats, 
then, assummg that selection has not been apphed to these 
characters, they must be due to simple variabihty, together 
with sexually-limited inheritance. 

Hence it appears reasonable to extend this same view to all 
analogous cases with animals m a state of nature. Nevertheless 
I cannot persuade myself that it generally holds good, as in the 
case of the extraordmary development of hair on the throat and 
fore-legs of the male Ammotragus, or in that of the immense 
beard of the male Pitiiecia Such study as I have been able to 
give to nature makes me believe that parts or organs which are 
highly developed, were acquired at some period for a special 
puiiiosG. With those antelopes in which the adult male is more 
strongly-coloured than the female, and with those monkeys in 
which the hair on tho face is elegantly arranged and coloured 
in a diversified manner, it seems probable that the crests and 
tufts of hair were gamed as ornaments ; and this I know as the 
opmion of some naturalists If this be correct, there can be 
httle doubt that they were gained or at least modified through 
sexual selection ; but how far the same view may be extended 
to other mammals is doubtful. 

Colour of the Hair and of the Nahed Shin , — I ^vill first give 
briofiy all the cases known to me, of male quadrupeds differing 
in colour from the females. With Marsupials, as I am informed 
by Mr. Gould, the sexes rarely differ m this respect ; but the 
great red kangaroo offers a striking exception, delicate blue 

being the prevailing tint in those parts of the female, which 
" in the male are red.”^^ In the JDidelphzs opossum of Cayenne 

«hap. XX on the practice of selection logne,' ibid. p. 157. 
by semi-civihsed people For the rw/us, Gonld, * 

Berbura goat, see Pr. Gray, ‘ Cata- mals of Australia,^ 1863, rob li 
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tne femaJe is said to be a little more red than the male Of the 
Hodents Dr. Gray remarks : African sqnirrels, especially thoso 
found in the tropical regions, have the for much brighter 
and more vivid at some seasons of the year than at others, 
and the far of the male is generally brighter than that of 
** the female/”'^ Dr Gray informs me that he specified the 
African sqniirels, becanse, from their annsually bright colours, 
they best exhibit this difference. The female of the Mub mvrhutim 
of Enssia is of a paler and dirtier tint than the male. In a large 
number of bats the far of the male is hghter than in the female 
Mr. Dobson also remarks, with respect to these animals : Dif- 
ferences, depending partly or entirely on the possession by the 
male of fur of a much more brilliant hne, or distmgnished by 
different markings or by the greater length of certain portions, 
** are met only, to any appreciable extent, m the fragivorons bats 
in which the sense of sight is well developed ” This last 
remark deserves attention, as bearing on the qnestion whether 
bright colonrs are serviceable to male animals from being orna- 
mental. In one gcnas of sloths, it is now established, as Dr. Gray 
states, “that the males are ornamented differently from the 
“ females — that is to say, that they have a patch i f soft short 
** hair between the shoulders, which is generally of a more or less 
“ orange colour, and in one species pure white. The females on 
the contrary, are destitute of this mark.” 

The terrestrial Carnivora and Insectivora rarely exhibit sexual 
differences of any kind, including colour. The ocelot (^Felis 
pardalis)^ however, is exceptional, for the colonrs of the female, 
compared with those of the male, are “moms apparentes, le 
fauve etant plus terne, le blanc moms par, les raies ayant 
“moms de largeur et les taches moms de diametre”^^ The 
sexes of the allied Fhhs mitis also differ, bat in a less degree ; 
the general hues of the female bemg rather paler than m the 
male, with the spots less black. The marine Carnivora or seals, 
on the other hand, sometimes differ considerably m colour, and 
they present, as we have already seen, other remarkable sexual 
differences. Thus the male of the Otaria nigrescens of the 
southern hemisphere is of a rich brown shade above ; whilst the 


On the DidelpliCs, Desmarssrt, 
* Mammalogie/ p. 253. 

‘ Annaii> and Mag of Nat Hi&t ’ 
Nov 1867, p 325 On the Mus 
rmnutus, Desmarest, ^ Mammalogie,* 
p 304. 

A Allen, in ‘ Bulletin of 
Mufc- of Oarn budge. 


Unitsd States,' 1869, p. 307. Mr 
DoDson 031 sixnal charactei's in tJ’t* 
Chiropter^, ^Proc. 2oolog. $oc ^ 
1873, p 241 Dr Gray on Sloths, 
ibid 1871, p 436 

Desmarest, Mammal ogie,' 1820, 
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feioal©, who ac^tiires her adult tints earlier in life than the male^ 
IS dark“giey above, the ^oung of both sexes being of a deep 
chocolate coloux*. The male of the northern Fhoca gro^nlandica 
IS tawny grey, with a curious saddle-shaped dark mark on tho 
back; the female is much smaller, and has a very different 
appearance, being dull white or yellowish straw-colour, with a 
tawny hue on tho back;^’ the young at first are pure white, 
and can hardly be distinguished among the icy hummocks and 
« -snow, their colour thus acting as a protection/’*-^ 

With Buminants sexual differences of colour occur more 
commonly than m any other order. A difference of this kind is 
general in the Strepsicerene antelopes; thas tha male nilghau 
(^Fortax picta) is bluish-grey and much darker than the female, 
with the square white patch on the throat, the white marks on 
tho fetlocks, and the black spots on the ears all much more 
distmct. We have seen that m this species the crests and 
tufts of hair are likewise more developed in the male than m the 
hornless female. I am informed by Mr. Blyth that the male, 
without shedding his hair, periodically becomes darker during 
tho breeding-season Young males cannot be distinguished from 
voung females until about twelve months old ; and if the mala is 
emasculated before this period, he never, according to the same 
authority, changes colour The importance of this latter fact, as 
evidence that the colouring of the Portax is of sexual origin 
becomes obvious, when we hear^^ that neither the red summer- 
coat nor tho blue wmter-coat of the Yirgmian deer is at all 
affected by emasculation. With most or all of the highly-orna- 
mented species of Tragelaphus the males are darker than the 
hornless females, and their crests of hair are more fully developed. 
In the male of that magnificent antelope, the Derbyan eland, the 
body is redder, the whole neck much blacker, and the white band 
which separates these colours, broader, than in the female. In 
the Cape eland also, the male is slightly darker than the female.^^ 
In the Indian black-buck (A* hezoartLca\ which belongs to 
another tribe of antelopes, the male is very dark, almost black; 
w^hilst the hornless female is fawn-coloured. We meet in this 

Dr. Marie on the Otana, ^ Proc. 142 ; also Dr. Gray, ^ Gleanings 
ZooL Soc.* 1869, p 108, Mr. B- fiom the Menagerie of Knowsley, 
Brown, on the F. groenlandtca^ ibid in which there is a splendid drawing 
1868, p 417. See also on the of the Oreas derbianus ; see the text 
colours of seals, Desmaxest, ihid p. on Tiagelaphus. For the Cape 
243, 249. eland (Oreas canncC)^ see Andrew 

Judge Caton, in * Trans Ottawa Smith, ^ Zoology of S. Africa,’ pL 41 
Acad, of Nat. Sciences/ 1868, p. 4. and 42. There are also many of 

Dr, Gray, * Cat. of Mamm m these antelopes m the Zoological 
Brit. Mus/ part iii. 1852, pp. 134- Gardeiw#. 
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species^ as IMr. Blyth informs me, with an exactly similar series 
of facts, as m the Fortax jpicta, namely, in the male periodically 
changmg colour during the breeding-season, m the effects of 
emasculation on this change, and in the young of both sexes 
being indistinguishable from each other. In the Antilope mger 
the male is black, the female, as well as the yotmg of both 
sexes, being brown ; in -<1. sing-sing the male is mnch brighter 
coloured than the hornless female, and his chest and belly are 
blacker; in the male A. ccmma, the marks and lines which occur 
on Yarious parts of the body are black, instead of brown as in 
the female ; in the brindled gnu iA. gorgoii) the colours of the 
male are nearly the same as those of the female, only deeper 
and of a brighter hue.” Other analogous cases could be added. 

The Banteng bull sondaicus) of the Malayan Archipelago 
IS almost black, with white legs and buttocks ; the cow is of a 
bright dun, as are the young males until about the age of three 
years, when they rapidly change colour. The emasculated bull 
reverts to the colour of the female. The female Kemas goat is 
paler, and both it and the female Cap'i a, cegagrus are said to be 
more umformly tmted than their males. Deer rarely present 
any sexnal differences m colour. Judge Oaton, however, 
informs me that m the males of the wapiti deer (Cervus 
canadensib) the neck, belly, and legs are much darker than in 
the female ; but during the winter the darker tmts gradually 
fade away and disappear. I may here mention that Judge 
Caton has m his park three races of the Yirginiau deer, which 
differ slightly in colour, but the differences are almost ex- 
clusively confined to the blue winter or breedmg coat ; so that 
this case may be compared with those given in a previous 
chapter of closely-alhed or representative species of birds, which 
differ from each other only in their breeding plumage.^ The 
females of Cervus paludosus of S, America, as well as the young 
of both sexes, do not possess the black stripes on the nose and 
the blackish-brown Ime on the breast, which are characteristic of 
the adult males.^® Lastly, as I am informed by Mr. Blyth, the 


** On the Ant^ niger, see *Proc. 
Zool. Sac/ 1850, p. 133. With re- 
spect to an allied species, m which 
there is an equal sexual difference 
m colour, see Sir S. Baker, ‘The 
Albert Kyanza,* 1866, vol. n. p 
d27. For the A. sing^stng, Criay, 
Cat. B. Mus/ p. 100. Besmarest, 
' Mammal ogie/ p. 468, on the A. 
jaama, Andrew Smith, ‘Zoology 
S, Aft ca,* on the Gnu. 


‘ Ottawa Academy of Sciences,' 
May, 21, 1868, pp. 3, 5. 

S. Muller, on the Banteng, 
‘Zoog. Indischen AichipeL' 1839- 
1844, tab. 35; see also Kafles, as 
quoted by Mr, Blyth, m ‘ Land and 
Water,' 1867, p. 476, On goats, 
Br Gray, ‘ Cat. Brit. Mus.' p. 146 ; 
Besmarest, ‘ Mamraalogie/ p. 482. 
On the Cervus paludosusy Bengger, 
ibid. s. 345. 
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mature male of the beautifnily coloured and spotted axis deer is 
considerably darker than the female ; and this hue the castrated 
male never acquires. 

The last Order which need consider is that of the Primatea 
The male of the Lemur macaco is generally coal-black, whilst the 
female is browii.^® Of the Quadrumana of the New World, the 
females and young of Mycetcb caraya arc greyish-yellow and like 
each other ; m the second year the young male becomes reddish- 
brown ; in the third, black, excepting the stomach, which, how- 
ever, becomes qmte black in the fourth or hfth year. There is 
also a strongly-marked difference in colour between the sexes of 
My celts, bcmculus and Cebus capucinus ; the young of the former, 
and I believe of the latter species, resembling the females. 
With Fithecia leucocephala the young likewise resemble the 
females, which are brownish-black above and light rusty-red 
beneath, the adult males being black. The ruff of hair round 
the face of Ateles margmatus is tinted yellow m the male and 
white m the female. Turning to the Old World, the males of 
ITylohates JiooIocJc are always black, with the exception of a white 
band over the brows ; the females vary from whity-brown to a 
dark tint mixed with black, but are never wholly black ^ In 
the beautiful Cercojpithtcas diana^ the head of the adult male is 
of an intense black, whilst that of the female is dark grey ; in 
the former the fur between the thighs is of an elegant fawn- 
colour, in the latter it is paler. In the beautiful and curious 
moustache monkey {Cercopxthecits cephus) the only difference 
between the sexes is that the tail of the male is chesnut and that 
of the female grey; but Mr. Bartlett mforms me that all the 
hues becomes more pronounced in the male when adult, whilst 
in the female they remain as they were during youth. Ac- 
cording to the coloured figures given by Solomon Muller, the 
male of Bemnojpitlitcus chrysomelas is nearly black, the female 
being pale brown. In the Oercopithecus cynosurus and griseo- 
viridzs one part of the body, which is confined to the male sex, is 
of the most brilliant blue or green, and contrasts strikingly 
with the naked sMn on the hinder part of the body, which is 
vivid led. 

Lastly, in the baboon family, the adult male of Oynccephalus 
JiaTnadryas differs from the female not only by his immense 

Sclater, * Pioc. Zool. Soc.' 18S6, 14; and Brehm, ^ Illustnrte# Tkiei- 

p. 1. The same fact has also been leben/ B. i. s. 96, 107. On Ateles 
fully ascei tamed by MM. Pollen and Desmarest, ‘ Mammal ogie,' p. 75 
van Dam. See. also, Di. Gray in On Hylobates, Biyth, ^ Land and 
‘ Annals and Mag, of Nat, Hist * "May Water/ 1867, p. 135. On the Sem- 
1871, p. 340. nopithecus, S. Mtiller, *Zoog In- 

On Mycetes, Rengger, ibid. s. dis^chen Aichipel ' tab. s. 
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mane, but sligbtly in the colour oi the hair and of the naked 
callosities. In the dull (JJ. leacoplimus) the females and young 
are much paler-coloured, with less green, than the adult males. 
Ho other member m the whole class of mam m als is coloured in. 
so extraordmary a manner as the adult malo mandrill (a. 
‘ra.or 771071 ). The face at this age becomes of a fine blue, with the 
ridge and tip of the nose of the most brilhant red. According to 
some authoi's, the face is also marked with whitish stripes, and 



rig 69- Head of male Mandrill Cfrom Gervais, ‘Hist. Hat des MammifferesO- 

IS shaded in parts with Hack, but the colours appear to be 
T'ariable. On the forehead there is a crest of hair, and on the 
chin a yellow beard Toutes les parties superieures de leurs 
cuisses et le grand espace nu de leurs fesses sent %aleinent 
colores du rouge le plus Yif, aTcc un melange de bleu qui ne 
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" manque reelloment pas d’eleganca When the annual is 
excited all the naked parts become much more Tividly tinted 
Several authors have used the strongest expressions in de- 
iscnbmg these resplendent colours, which they compare with 
those of the most bniiiant birds. Another remarkable pecu- 
liarity IS that when the great canine teeth are fully developed, 
immense protuberances ot bone are formed on each cheek, which 
are deeply farrowed longitudinally, and the naked skin over 
them IS bnlliantly-colouxed, as just described. (I^g* 69.) In 
the adult females and m the young of both sexes these protuber- 
ances are scarcely perceptible; and the naked parts are much 
less bright coloured, the face being almost black, tmged with 
blue. In the adult female, however, the nose at certain regular 
intervals of time becomes tinted with red. 

In all the cases hitherto given the male is more strongly or 
brighter coloured than the female, and dahers from the young of 
both sexes. But as with some few birds it is the female which is 
brighter coloured than the male, so with the Bhesus monkey 
(^Macucus rhesus^ the female has a large surface of naked skm 
round the tail, of a brilhant carmine red, which, as I was 
assured by the keepers m the Zoological Gardens, periodically 
becomes even yet more vivid, and her face also is pale red. On 
the other hand, m the adult male and m the young of both sexes, 
(as I saw m the Gardens) neither the naked skin at the posterior 
end of the body, nor the face, shew a trace of red. It appears, 
however, from some published accounts, that the male does occa- 
sionally, or during certam seasons, exhibit some traces of the red. 
Although he is thus less ornamented than the female, yet in the 
larger size of his body, larger camne teeth, more developed 
whiskers, more prominent superciliary ridges, he follows the 
common rule of the male excelling the female. 

I have now given all the cas^ known to me of a diiSerence in 
colour between the sexes of mammals. Some of these may be 
the result of variations confined to one sex and transmitted to 
the same sex, without any good being gamed, and therefore 
without the aid of selection. We have instances of this with 
our domesticated animals, as m the males of certam cats being 
rusty-red, whilst the females are tortoise-shell coloured. Analo- 
gous cases occur m nature : Mr. Bartlett has seen many black 
varieties of the jaguar, leopard, vulpine phalanger, and wombat , 

Oervais, ^ Hist. Nat. des Mam- Desmaiest, * Mammalogie/ p. 70. 
mifferes,* 1854, p 103. Figmes are Geoilroy St.-Hilaire and F. Cuvier, 
given of the skiill of the male. Also ‘ Hist Kat des Mamm ’ 1824, tom. i 
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and he is certain that all, or nearly all these animals, were males 
On the other hand, with wolves, foxes, and apparently American 
squirrels, both sexes are occasionally born black Hence it 13 
quite possible that with some mammals a difference in colour 
t>ot ween the sexes, especially when this is congenital, may simjily 
be the result, without the aid of selection, of the occnrrence of 
o ae or more variations, which from the first were sexually limited 
in their transmission. Nevertheless it is improbable that the 
diversified, vivid, and contrasted colours of certain quadrupeds, 
for instance, of the above monkeys and antelopes can thus bo 
accounted for. We should bear m mmd that these colours do 
not appecir in the male at birth, but only at or near maturity ; 
and that unlike ordinary variations, they are lost if the male be 
emasculated. It is on the whole probable that the strongly- 
marked colours and other ornamental characters of male 
quadrupeds are beneficial to them in their rivalry with other 
males, and have consequently been acquired through sexual 
selection. This view 2s strengthened by the difierences m 
colour between the sexes occurring almost exclusively, as may 
be collected from the previous details, in those groups and sub- 
groups of mammals, which present other and strongly-maiked 
secondary sexual characters ; these being likewise due to sexual 
selection. 

Quadrupeds mamfestly take notice of colour. Sir S. Baker 
repeatedly observed that the African elephant and rhmoceros 
attacked white or grey horses wnth special fury. I have else- 
where shewn that half- wild horses apparently prefer to pair 
with those of the same colour, and that herds of fallow-deer of 
different colours, though living together, have long kept distinct. 
It is a more significant fact that a female zebra would not 
admit the addresses of a male ass until he was pamted so as to 
resemble a zebra, and then, as John Hunter remarks, '' she 
received him very readily. In this curious fact, wo have 
instinct excited by mere colour, which had so strong an effect 
as to get the better of everything else. But the male did not 
“ require this, the female being an animal somewhat similar tc 
himself, was sufficient to rouse him 

In an earher chapter we have seen that the mental powers 03 
the higher animals do not differ in kind, though greatly in 
degree, from the corresponding powers of man, especially of the 
lower and barbarous races , and it would appear that even the^tr 
taste for the beautiful is not widely different from that of the 

** ‘The Variation of Animals ani ‘ Essays and Observations by 

Plants nndei Domestication,’ 1S68, J. Hunter/ edited by Owen, 

70^ u. pp. 102j 103 . voL 1. p. 194 . 
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Qixaclrumana. As the negro of Africa raises the flesh on his 
face into parallel ridges or cicatnceSj high aboTe the natural 
surface, which unsightly deformities, are considered great 
'' personal attractions — as negroes and saTages in many 

parts of the world pamt their faces with red, blue, white, or 
black bars, — so the male mandnll of Africa appears to have 
acquired his deeply-furrowed and gaudily-coloured face from 
having been thus rendered attractive to the female. No doubt 
it is to us a most grotesque notion that the posterior end of the 
body should be coloured for the sake of ornament even more 
brilliantly than the face ; but this is not more strange than that 
the tails of many birds should be especially decorated* 

With mammals we do not at present possess any evidence 
that the males take pains to display their charms before the 
female ; and the elaborate maimer in which this is performed by 
male birds and other animals, is the strongest argument in 
favour of the belief that the females admire, or are excited by, 
the ornaments and colours displayed before them* There is, 
however, a striking parallelism between mammals and birds in 
all their secondary sexual characters, namely in their weapons 
for fighting with rival males, in their ornamental appendages, 
and in their colours In both rlasses, when the male differs 
from the female, the young of both sexes almost always resemble 
each other, and in a large majority of cases resemble the adult 
female In both classes the male assumes the characters proper 
to his sex shortly before the age of reproduction ; and if emas- 
culated at an early period, loses them. In both classes the 
change of colour is sometimes seasonal, and the tints of the 
naked parts sometimes become more vivid during the act of 
courtship* In both classes the male is almost always more 
vividly or strongly coloured than the female, and is ornamented 
with larger crests of hair or feathers, or other such appendages* 
In a few exceptional cases the female in both classes is more 
highly ornamented than the male. With many mammals, and 
at least m the case of one bird, the male is more odoriferous 
than the female. In both classes the voice of the male is more 
powerful than that of the female. Considering this parallelism 
there can be little doubt that the same cause, whatever it may 
be, has acted on mammals and birds ; and the result, as far as 
ornamental characters are concerned, may be attributed, as it 
appears to me, to the long-continued preference of the indi- 
viduals of one sex for certain individuals of the opposite sex, 
combmed with their success in leaving a larger number of 
ofTspriug to inherit their superior attractions. 

^ Sii S Baker, ^ The Nile Tributaries of Abyssinia,* 1867. 
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E(2ual ti ansmission of orncimental characters to lx>th .seres — With 
many birds, ornaments^ which analogy leads ns to belieTe were 
primarily acquired by the males, have been transmitted equally, 
or almost equally, to both sexes ; and we may now enquire how- 
tar this view applies to mammals. With a considerable number 
of species, especially of the smaller Mnds, both sexes have been 
coloured, independently of sexual selection, for the sake of pro- 
tection , but not, as far as I can judge, m so many cases, nor in 
so striking a manner, as in most of the lower classes. Audubon 
remarks that he often mistook the musk-rat,^^ whilst sittmg on 
the banks of a muddy stream, for a clod of earth, so complete 
was the resemblance. The hare on her form is a familiar instance 
of concealment through colour; yet this principle partly fails 
in a closely-allied species, the rabbit, for when running to its 
burrow, it is made conspicuous to the sportsman, and no doubt 
to all b^ts of prey, by its upturned white tail. No one doubts 
that the quadrupeds inhabiting snow-clad regions have been 
rendered white to protect them from their enemies, or to favour 
their stealing on their prey. In regions where snow never 
lies for long, a white coat would be injurious, consequently, 
species of this colour are extremely rare m the hotter parts of 
the world. It deserves notice that many quadrupeds mhabiting 
moderately cold regions, although they do not assume a white 
winter dress, become paler durmg this season ; and this appa- 
rently is the direct result of the conditions to which they have 
long been exposed Pallas states that in Siberia a change of 
this nature occurs with the wolf, two species of Mustela, the 
domestic horse, the Equus hemtonus, the domestic cow, two 
species of antelopes, the musk-deer, the roe, elk, and rein- 
deer. The roe, for mstance, has a red summer and a greyish- 
white winter coat; and the latter may perhaps seive as a 
protection to the animal whilst wandering through, the leafless 
thickets, sprinkled with snow and hoar-frost. If the above- 
named animals were gradually to extend their range into regions 
perpetually covered with snow, their pale winter-coats would 
probably be rendered through natural selection, whiter and 
whiter, until they became as white as snow. 

Mr. Peeks has given me a curious instance of an animal profit- 
ing by being peculiarly coloured. He raised from fifty to sixty 
white and brown piebald rabbits m a large walled orchard: 
and he had at the same time some similarly coloured cats in his 

Eiber zibeihtcuSy Audubon and Glirium ordine/ 1778, p 7. What 
Bachman, ^Tha Quadrupeds of bf. I have called the roe is the 
.America,’ 1846, p 109. sibirzcits subecccudatus of Pallas. 

^ * JMovie species Quadrupedum e 
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honm. Such cats, as I haye often noticed, are very eonspicnons 
during day ; l>ut as they used to lie m Thatch during the dusk 
at the mouths of the burrows, the rabbits apparently did non 
distinguish them from their parti-coloured brethren. The result 
was that, within eighteen months, every one of these parti- 
coloured rabbits was destroyed, and there was evidence that 
this was eJBfeoted by the cats. Colour seems to be advantageous 
to another animal, the skunk, in a manner of which we have had 
many instances in other classes. No animal will voluntanly 
attack one of these creatures on account of the dreadful odour 
which it emits wheu irritated ; but durmg the dusk it would not 
easily be recognised and might be attacked by a beast of prey. 
Hence it is, as Mr Belt believes,^” that the skunk is provided with 
a great white bushy tail, which serves as a conspicuous warnings 
Although we must admit that many quadrupeds have received 
their present tints either as a protection, or as an aid in procuring 
prey, yet with a host of specie®, the colours are far too con- 
spicuous and too singularly arranged to allow us to suppose that 
they serve for these purposes. We may take as an illustration 
certam antelopes ; when we see the square white patch on the 
throat, the white marks on the fetlocks, and the round black 
spots on the ears, all more distinct in the male of the Fortax 
than m the female ; — ^when we see that the colours are more 
vivid, that the narrow white lines on the flank and the broad 
white bar on the shoulder are more distinct in the male Or^us 
derbyanus than in the female ; — ^when we see a similar difference 
between the sexes of the curiously-ornamented Tragelaphtis 
scriptus (fig. 70), — ^we cannot believe that differences of this kind 
are of any service to either sex in their daily habits of life. It 
seems a much more probable conclusion that the various marks 
were first acquired by the males and their colours intensified 
through sexual selection, and then partially transferred to the 
females. If this view be admitted, there can be tittle doubt that 
the equally singular colours and marks of many other antelopes, 
though common to both sexes, have been gamed and transmitted 
in a like manner. Both sexes, for mstance, of the koodoo 
(^Sirepsiceros kudu) (fig 64) have narrow white vertical lines on 
their hind flanks, and an elegant angular white mark on their 
foreheads. Both sexes in the genus Damalis are very oddly 
coloured ; in D. pygarga the back and neck are purplish-red^, 
shading on the flanks into black ; and these colours are abruptly 
separated from the white belly and from a large white space on 
the buttocks; the head is still more oddly coloured, a large 
oblong white mask, narrowly-edged with black, covers the face 
‘ The Naturalist in Nicaragua,^ p. 249. 
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np to tlie eyes (fig. 71), there are three wliito stripes on the 
forehead, and the ears are marked with white. The fawns of 
this species are of a uniform pale yellowish-brown. In Damalis 
albtfrons the colouring of the head difieis from that in tho last 
species in a single white stripe replacing the three stripes, and 



Jbig 70 rragclapliiis sciiptus, male (from tiie Knowsley Menagerie). 


in the ears being almost wholly white After having studied 
to the best of my ability the sexual differences of animals be- 
longing to all classes, I cannot avoid the conclusion that the 
cm lously-arranged colours of many antelopes, though common to 
both sexes, are the result of sexual selection primarily apphed to 
the male. 

See the fine plates in A. Smithes ^Gleanings from the Menagciie 
* Zoology of S- Afi ica/ and Di , Gray^s ^nowsley/ 
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The same eonclnfoion maj perhaps he extended to the tiger, one 
of the most beautiful animals m the world, the sexes of which 
cannot be distinguished b;j colour, exen by the dealers in wild 
l>easts- Mr. Wallace belie that the striped coat of the tiger 
so assimilates with the vertical steins of the bamhoo, as to 
assist greatly in concealing him from his approaching prey.” 
But this view does not appear to me satisfactory. We have 
some slight evidence that his beauty may be due to sexual 



Fig 71 Uatnali*:! pygargT., male (from the Kntrn slej Monagene) 

selection, for in two species of Felis the analogous marks and 
colours arc rather brighter in the male than m the female. The 
zebra is conspicuously striped, and stripes cannot afford any 
protection on the ox^en plains of South Africa. BiirchelF® in de- 
scribing a herd says, '' their sleek ribs glistened in the sun, and 
the brightness and regularity of their striped coats presented a 
picture of extraordinary beauty, in which probably they are 

^ Westminster Review/ duly 1 , ‘Tiaveb m South Afiica/ 1824, 

1867, p 5. Yol ii p 315 

2 K 
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not surpassed by any other quadruped.” But as tliroughout 
the whole group of the Equidse the sexes are identical in colour, 
we have here no evidence of sexual selection. Nevertheless he 
who attributes the white and dark vertical stripes on the flanka 
of various antelopes to this process, will probably extend the 
same view to the Koyal Tiger and beautiful Zebra. 

We have seen in a former chapter that when young animals 
belonging to any class follow nearly the same habits of hfe as 
their parents, and yet are coloured in a different manner, it may 
be inferred that they have retained the colouring of some 
ancient and extinct progenitor. In the family of pigs, and in 
the tapirs, the young are marked with longitudinal stripes, 
and thus differ from all the existing adult species in these two 
gioups. With many kinds of deer the young are marked with 
elegant white spots, of which their parents exhibit not a trace. 
A graduated senes can be followed from the axis deer, both 
sexes of which at all ages and during all seasons are beautifully 
spotted (the male being rather more strongly coloured than the 
female), to species m which neither the old nor the young are 
spotted. I will specify some of the steps in this series. The 
Mantchurian deer (^Cervus mantchuricus) is spotted during the 
whole year, but, as I have seen in the Zoological G-ardens, the 
spots are much plamer durmg the summer, when the general 
colour of the coat is lighter, than during the winter, when the 
general colour is darker and the horns are fully developed. In 
the hog-deer {Hyelaphus porcinus) the spots are extremely con- 
spicuous during the summer when the coat is reddish-brown, 
but quite disappear durmg the winter when the coat is brown."^^ 
In both these species the young are spotted. In the Yirginian 
deer the young are likewise spotted, and about five per cent, of 
the adult ammals living in Judge Caton’s park, as I am in- 
formed by him, temporarily exhibit at the period when the red 
summer coat is being replaced by the bluish winter coat, a row 
of spots on each fiank, which are always the same m number, 
though very variable in distinctness. Ikom this condition there 
is but a very small step to the complete absence of spots m the 
adults at all seasons ; and, lastly, to their absence at all ages and 
seasons, as occurs with certam species. From the existence of 
this peifect series, and more especially from the fawns of so many 
species being spotted, we may conclude that the now hving 
members of the deer family are the descendants of some ancient 

I>r, Gray, Gleanings from fche deer of Ceylon, says it more 
Menagerie of Knowsl^,’ p 64. bughtly spotted with white than 
Ml Blyth, m speaking Q Land and the common hog-deei, at the seasoA 
Water/ 1869, p. 42) of the hog- when it renews its liorn^* 
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species wbicli, like tlie axis deer, ^as spotted at ail ages and 
seasons. A still more ancient progenitor probably somewhat 
resembled the IIi/omoschtLs aq^uaticus — for this animal is spotted, 
and the hornless males haTe large exserted canine teeth, of 
■which some few trae deer still retam rudiments. Hyomoschns, 
also, offers one of those mterestmg cases of a form linking to- 
gether two gronps, for it is mtermediate in certain osteologicai 
characters between the pachyderms and rnminants, which were 
formerly thonght to be quite dishnct/^ 

A curious difficulty here arises If we admit that coloured spots 
and stripes were first acquired as ornaments, how comes it that 
so many existing deer, the descendants of an abongmally spotted 
animal, and all the species of pigs and tapirs, the descendants of 
an alxiriginally striped animal, have lost in their adult state their 
iornier ornaments I cannot satisfactorily answer this question. 
“We may feel almost sure that the spots and stripes disappeared 
at or near maturity in the progemtors of our existmg species, so 
that they were stiH retained by the young ; and, owing to the lavr 
of inheritance at corresponding ages, were transmitted to the 
young of all succeeding generations. It may have been a great 
advantage to the hon and puma, from the open nature of their 
usual haunts, to have lost their stripes, and to have been thus 
rendered less conspicuous to their prey , and if the successive 
variations, by winch this end was gained, occurred rather late in 
life, the young would have retained their stripes, as is now the 
case. As to deer, pigs, and tapirs, Fritz Muller has suggested 
to me that these animals, by the removal of their spots or stripes 
tlirough natural selection, would have been less easily seen by 
their enemies ; and that they would have especially required this 
protection, as soon as the carnivora increased m size and number 
during the tertiary periods. This may he the true explanation, 
but it is rather strange that the young should not have been thus 
protected, and still more so that the adults of some species should 
have retained their sxK>ts, either partially or completely, durmg 
part of the year TVe know that, when the domestic ass varies 
and becomes reddish-brown, grey, or black, the stripes on the 
shoulders and even on the spme frequently disappear, though wo 
cannot explain the cause. Yery few horses, except dun-coloured 
kinds, have stripes on any part of their bodies, yet we have good 
reason to beheve that the aboriginal horse was striped on the 
legs and spme, and probably on the shoulders Hence the dis- 
appearance of the spots and stripes in our adult existing deer, 

Falconer and Cautley, ‘Pioc. ‘The Variation of Animals and 

Geoloa: Soc ’ 1843; and Falconei^s Flints under Domestication,^ 1868 
‘ Pal. Memoirs/ voi. i. p 196 \oI i p. 01-64, 
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pigs, and tapirs, may be due to a change in the general colour of 
their coats; but whether this change was effected through 
sexual or natural selection, or was due to the direct action of the 
conditions of hfe, or to some other unknown cause, it is impossible 
to decide. An obserration made by Mr. Sclater well illustrates 
our ignorance of the laws which regulate the appearance and 
disappearance of stripes, the species of Asmus which inhabit 
the Asiatic contment are destitute of stripes, not havmg even 



Fijr r2 Head of Semnopitliocus Tubicundtis. This and the following figures (from 
Prof Gervais) are given to shew the odd arrangement and development of the hair 
on the bead 


the cross shotilder-stripe, whilst those which inhabit Africa are 
conspicuously striped, with the partial exception of A, tsamopus, 
which has only the cross shoulder-stripe and generally some 
faint bars on the legs ; and this species inhabits tbe almost inters 
mediate region of Upper Egypt and Abyssinia 

* Proc. Zool. Soc 1862, p 164 Landw/ Bd xliii s 222. 

See, alsoj Dr, Haitmaiih, d* 
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Qmidrumana . — Before we conclude, it will be well to add a 
few remarks on the ornaments of monkeys. In most of the 
species the sexes resemble each other in colour, but in some, as we 
have seen, the males differ from the females, especially in the 
colour of the naked parts of the skin, in the deTelopment of the 
ibeard, whiskers, and mane. Many species are coloured either in 
so extraordinary or so beautiful a manner, and are furnished 
with such curious and elegant crests of hair, that we can hardly 
avoid looking at these characters as havmg been gained for the 
sake of ornament. The accompanying figures (figs. 72 to 76) 



73 Head of Senmopitliccus comatus. Fig 74 Head of Ck-btis capucinus. 



Fig 75 Head of Atele& mar^iinatus Fig 76- Head of Cehns veHerostis, 


serve to shew the arrangement of the hair on the face and head 
in several species It is scarcely conceivable that these crests of 
hair, and the strongly contrasted colours of the fur and skin, can 
be the lesult of more variability without the aid of selection; 
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aBd it m inconceiTablo that they can be of use in any ordinary way 
to these animals. If so, they have probably been gained through 
sexual selection, though transmitted equally, or almost equally, 
to both sexes. With many of the Quadrumana, we have addi- 
tional evidence of the action of sexual selection m the greater 
size and strength of the males, and m the greater development of 
their canine teeth, m comparison with the females. 

A few instances will suffice of the strange manner in which 
both sexes of some species are coloured, and of the beauty of others. 
The face of the OercopztTiecus pefaurtsta (hg 77) is black, the 
whiskers and beard being white, with a defined, round, white 
spot on the nose, covered with short white hair, which gives to 
the animal an almost ludicrous aspect. The Semnopzihecvs 
frontaius likewise has a blackish face with a long black beard, 
and a large naked spot on the forehead of a bluish-white colour 
The face of Macacus lasiotus is dirty fiesh-coloured, with a 
defined red spot on each cheek. The appearance of Gercocebus 
^thiops is grotesque, with its black face, white whiskers and 
collar, chesnut head, and a jlarge naked white spot over each 
eyelid In very many species, the heard, whiskers, and crests of 
h a ir round the face are of a different colour from the rest of the 
head, and when different, are always of a hghter tint,^® bemg 
often pure white, sometimes bright yellow, or reddish. The 
whole face of the South American Bracliyurus calvus is of a 
glowing scarlet hue;^^ but this colour does not appear until 
the animal is nearly mature.*^® The naked skin of the face differs 
wonderfully in colour in the various species. It is often brown 
or flesh-colour, with parts perfectly white, and often as black as 
that of the most sooty negro. In the Brachyuxus the scarlet tint 
is brighter than that of the most blushing Caucasian damsel. It 
is sometimes more distinctly orange than m any Mongolian, and 
m several species it is blue, passing into violet or grey. In all 
the species known to Mr. Bartlett, in which the adults of both 
sexes have strongly-coloured faces, the colours are dull or absent 
during early youth. This likewise holds good with the mandrill 
and Ehesus, in which the face and the posterior parts of the body 
are bnlhantly coloured in one sex alone. In these latter cases 
we have reason to believe that the colours were acquired through 
sexual selection ; and we are naturally led to extend the same 
view to the foregoing species, though both sexes when adult 
have their faces coloured in the same manner. 

I obseiYed this fact m the Hist Kat. des Mammiferes/ tom. 
Zoological Gardens ; aad many cases i 1824, 

may be seen m the coloured plates in Bates, ‘The ZSTatmalist on tka 

Geoffiroy St.-Hilaire and T. Cuvier, Amazons/ 1863, vol. n, p. 310. 
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Although many kinds of monkeys are far from Iwautiful aceord. 
ing to our taste, other species are universally admired for their 
elegant apxjearaiice and bright colours. The* heoiuiqnthtfxs 
ntmtvm, though jieculiariy coloured, is described as extremely 
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pretty; the orange-tmted face is s-arrotuided by long whist eis 
of glossy whiteness, with a line of chesnut-red over the eye- 
brows ; the fnr on the back is of a delicate grey, with a square 
patbh on the loins, the tail and the fore-arms being of a pure 
white , a gorget of chesnut surnaonnts the chest , the thighs are 
black, with the legs chesnnt-red. I w^ill mention only two other 
monkeys for their beauty, and I have selected these as pre- 
senting shght sexual differences in colour, which renders it 
in some degree probable that both sexes owe their elegant 
appearance to sexual selection. In the moustache-monkey 
(^Cercopithecus cephus) the general colour of the far is mottled- 
greenish with the throat white ; m the male the end of the tail 
IS chesnut, but the face is the most ornamented part, the skin 
bemg chiefly bluish-grey, shading into a blackish tint beneath 
the eyes, with the upper lip of a deheate blue, clothed on the 
lower edge with a thin black moustache, the whiskers are 
orange-coloured, with the upper part black, forming a band 
which extends backwards to the ears, the latter bemg clothed 
with whitish hairs. In the Zoological Society's Gardens I have 
often overheard visitors adnmmg the beauty of another monkey, 
deservedly called cojpithecus diana (fig 78); the general 
colour of the fur is grey , th«r chest and inner surface of the 
forelegs are white; a large triangular defined space on the 
hinder part of the back is rich chesnut ; in the male the inner 
sides of the thighs and the abdomen are deheate fawn-colouied, 
and the top of the head is black ; the face and ears are intensely 
black, contrasting finely with a white transverse crest over the 
eye-brows and a long white peaked beard, of which the basal 
portion IS black.^^ 

In these and many other monkeys, the beauty and singular 
arrangement of their colours, and still more the diversified and 
elegant arrangement of the crests and tufts of hair on their 
heads, foic© the conviction on my mind that these characters 
have been acquired through sexual selection exclusively as 
ornaments. 

Summary ^ — ^The law of battle for the possession of the female 
appears to prevail thronghout the whole great class of mammals. 
Most naturalists will admit that the greater size, strength, 
courage, and pugnacity of the male, his special weapons of 
ofience, as well as his special means of defence, have been 

I Kave seen most of the above Mi W. C. Mai tin’s ‘Kat. Hist, ol 
monkeys in the Zoological Sov;lGt%*3 Mammalia,’ 1841, p. 460 * see also 
Gardens, The desciiption of the pp, 47£ 523. 

B&ninoj^iiJwcus neifnmxm is taken firom 
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acquired or modified tlirougli that form of selection which I 
have called sexual. This dues not depend on any superiority in 
tiio general struggle for life, but on certain individuals of one 
sex, generally the male, being successful in conquering other 
males, and leaving a larger numbei. of oflspring to mlierit their 
superiority than do the less successful males. 



Fig: CffTCopitheciis diana (fiom Bubm) 


There is another and more peaceful kind of contest, in 'which 
the males endeavour to excite or allure the females by various 
charms. Tins is probably carried on in some cases by the power- 
ful odours emitted by the males during the breeding-season ; the 
odoriferous glands having been acquired through sexual 
selection. Whether the same view can be extended to the voice 
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IS doubtful, for tbe Tocal organs of the males must have been 
strengthened by use during maturity, under the powerful excite- 
ments of love, jealousy or rage, and will consequently have been 
transmitted to the same sex. Tarious crests, tufts, and mantles 
of hair, which are either confined to the male, or are more 
developed m this sex than in the female, seem in most cases to be 
merely ornamental, though they sometimes serve as a defence 
against rival males. There is even reason to suspect that the 
branching horns of stags, and the elegant horns of certam ante- 
lopes, though properly serving as weapons of offence or defence, 
have been partly modified for ornament. 

When the male differs m colour from the female, he generally 
exhibits darker and more strongly-contrasted tints. We do not 
in this class meet with the splendid red, blue, yellow, and green 
tints, so common with male birds and many other animals. The 
naked parts, however, of certain Quadrumana must be excepted ; 
for such parts, often oddly situated, are brilliantly coloured 
in some species. The colours of the male in other cases may be 
due to simple variation, without the aid of selection. But when 
the colours are diversified and strongly pronounced, when they 
are not developed until near maturity, and when they are lost 
after emasculation, we can hardly avoid the conclusion that 
they have been acquired through sexual selection for the sake of 
ornament, and have been transmitted exclusively, or almost 
exclusively, to the same sex When both sexes are coloured in 
the same manner, and the colours are conspicuous or curiously 
arranged, without being of the least apparent use as a protection, 
and especially when they are associated with various other orna- 
mental appendages, we are led by analogy to the same conclusion, 
namely, that they have been acquired through sexual selection, 
although transmitted to both sexes. That conspicuous and 
diversified colours, whether confined to the males or common to 
both sexes, are as a general rule associated m the same groups 
and sub-gronps with other secondary sexual characters servmg 
for war or for ornament, will be found to hold good, if we look 
back to the various cases given m this and the last chapter. 

The law of the equal transmission of characters to both sexes, 
as far as colour and other ornaments are concerned, has prevailed 
far more extensively with mammals than with birds; but 
weapons, such as horns and tusks, have often been transmitted 
either exclusively or much more perfectly to the males than to the 
females This is surprising, for, as the males generally use them 
weapons for defence against enemies of all kmds, their weapons 
would have been of service to the females. As far as we can sec, 
their absence in this sex can be accounted for only by the 
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form of mheritance wMch lias prevailed Finally^ with quad- 
rupeds the contest between the individuals of the same sex^ 
whether peaceful or bloody, has, with the rarest exceptions, 
been confined to the males ; so that the latter have been modified 
through sexual selection, far more commonly than the females, 
either for fighting with each other or for allurine: the oppc^ite 
sex. 
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CHAPTER XIX. 

SEaoOT>Ajiy Skxxtaii Chakactebs of Man. 

DifiTeiences between man and woman — Causes of such differences and of 
certain characteis common to both sexes — ^Law of battle — Diffeiences m 
mental powers, and voice — On the influence of beauty m determining 
the mairiages of mankind — ^Attention paid by savages to ornaments — 
Their ideas of beauty in woman — ^The tendency to cxaggeiate each 
natural pecuhaiity 

With mankind the differences between the sexes are greater 
than m most of the Quadrnmana, but not so great as xn sotnet 
for mstance, the mandrill. Man on an average is considerably 
taller, heavier, and stronger than woman, with squarer shoulders 
and more plainly-pronounced muscles Owing to the relation 
which exists between muscular development and the projection of 
the brows,^ the superciliary ridge is generally morq marked in 
man than in woman His body, and especially his face, is more 
hairy, and his voice has a different and more powerful tone. In 
certain races the women are said to differ slightly m tmt from 
the men. Por instance, Schweinfarth, m speaking of a negress 
belonging to the Monbnttoos, who inhabit the interior of Africa a 
few degrees north of the Equator, says, Hike all her race, she had 
a skin several shades lighter than her husband^s, being some- 
thmg of the colour of half-roasted coffee.” As the women 
labour in the fields and are quite unclothed, it is not likely that 
they differ in colour from the men owing to less exposure to the 
weather. European women are perhaps the brighter coloured of 
the two sexes, as may be seen when both have been equally 
exposed. 

^ Schaaffhuuseu, translutioa m ® ^Tbe Heait of Africa,’ Snghsh 
* Anthropological Review,’ Oct. 1S6£^ Transl 1873, vol 1 p 
pp 4X9, 420, 427- 
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conragJ’ac-^ 


^xnal J[)ifferen€e:s^ 


Man is more conragJ’acr pugnacious and energetic tlian 
woman, and has a more inventive genius. His brain isal^so- 
lately larger, but whether or not proportionately to bis larger 
body, has not, I beheve, been folly ascertained- In woman the 
face is rounder ; the jaws and the base of the sknll smaller ; the 
outlines of the body rounder, in parts more prominent ; and her 
pelvis is broader than in man,^ but this latter character may 
perhaps be considered rather as a primary than a secondary 
sexual character- She comes to maturity at an earlier age than 


man- 

As with animals of all classes, so with man, the distinctive 
characters of the male sex are not fully developed until he is 
nearly mature; and if emasculated they never appear. The 
beard, for instence, is a secondary sexual character, and male 
children are beardless, though at an early age they have abun- 
dant hair on the bead. It is probably due to the rather late 
appearance m life of the successive variations whereby man has 
acquired bis masculine characters, that they are transmitted to 
the male sex alone. Male and female children resemble each 
other closely, like the young of so many other animals in 
which the adult sexes differ widely ; they likewise resemble the 
mature female much more closely than the mature male- The 
female, however, ultimately assumes certain distinctive cha- 
racters, and in the formation of her skull, is said to be inter- 
mediate between the child and the man. ^ Again, as the young of 
closely allied though distinct species do not differ near|y so much 
from each other as do the adults, so it is with the children of the 
different races of man. Some have even maintained that race- 
differences cannot be detected mthe mfantile skuli.® In regaid 
to colour, the new-born negro child is reddish nut-brown, whicli 
soon becomes slaty-grey , the black colour being fully developed 
within a year in the Soudan, but not until three years m Egypt. 
The eyes of the negro are at first blue, and the hair chesnut- 
brown rather than black, being curled only at the ends- The 
children of the Australians immediately after birth are yellowish- 
brown, and become dark at a later age. Those of the Guaranys 
of Paraguay are whitish-yellow, but they acquire in the course 
of a few weeks the yellowish-brown tint of their parents- 
Similar observations have been made m other parts of America ® 


* Ecker, translatw>ii in ‘Anthro- 
pological Review/ Oct. 1868, pp, 351- 
356. The compaiison of the foim 
of the skull in men and women has 
been followed out with much care 
by Weicker. 

^ Kcker and Welcker, ibid. p. 352, 


355 ; Vogt, ‘ Lectures on Man/ Eng. 
tianslat. p. 81. 

* Schaaff hausen, ‘ Anthropolog. 
Review/ ibid, p 429- 

® Pruner-Bej, on negro infants 
as quoted by Vogt, ‘Lectures on 
Man/ Eng. translat- 1864, p. 189; 
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I have specified the foregoing di&" ces between the male and 
leinale sex in mankind, hecanse they are cniionsly like those of 
the Qiiadrumana. With these animals the female is mature at 
an earlier age than the male ; at least this is certainly the case in 
the Oebus aza^osJ The males of most species are larger and 
stronger than the females, of which fact the gorilla affords a well- 
known instance- Even in so trifling a character as the greater 
prominence of the superciliary ridge, the males of certain 
monkeys differ from, the females,^ and agree in this respect with 
mankind In the gorilla and certam other monkeys, the crammn 
of the adult male presents a strongly-marked sagittal crest, which 
is absent in the female ; and Ecker found a trace of a similar 
difference between the two sexes in the Australians.^ With 
monkeys when there is any difference in the voice, that of tlie 
male is the more powerful* We have seen that certam 
male monkeys have a well-developed beard, which is quite 
deficient, or much less developed in the female No instance 
IS known of the beard, whiskers, or moustache being larger 
in the female than in the male monkey. Even in the colour 
of the beard there is a curious parallelism between man and 
the Quadrumana, for with man when the heard differs in colour 
from the hair of head, as is com m only the case, it is, I believe, 
almost always of a hghter tint, being often reddish. I have 
repeatedly observed this fact m England; but two gentlemen 
Iiave lately written to me, saying that they form an exception 
to the rule One of these gentlemen accounts for the fact 
by the wide difference in colour of the hair on the paternal 
and maternal sides of his family. Both had been long aware ot 
this peculiarity (one of them havmg often been accused of 
dyeing his beard), and had been thus led to observe other men, 
and were convmced that the exceptions were very rare. Dr! 
Hooker attended to this little pomt for me m Eussia, and found 
no exception to the rule. In Calcutta, Mr. J. Scott, of the 
Botanic Grardens, was so kmd as to observe the many races of men 
to be seen there, as well as in some other parts of India, namely, 
two races m Sikhim, the Bhoteas, ffindoos, Burmese, and 

foi further facts on negro infants, 7 Rengger, ‘ Saugethiere,® &rc. 
as quoted fiom Wmtei bottom and 1830, s. 49. 

Camper, see Lawrence, ^Lectuies on » As m Mzcacus c^nomoFaus (Ves-> 
Physiology/ &:c 1822, p 451. Foi marest, ‘Mammalo^e,’ p 65), and 
the infants of the Guaranys, see in Hylobates agtlu (Geoffroy St - 
Kengger, ‘ Saugethiere,^ &c. s, 3. Hilaire and F Cuvier, ^ Hist. Kat. 
See also Godion, * De FEspfece,’ tom. des Mamm ’ 1824, tom i p 2). 

1^* 253. For the Austra- ® *• Anthropological Review,’ Oct. 
lians, Wai+z, ' Introduct to Anthro- 1868, p. 353. 
pology/ Eng, translat 1863, p. 99. 
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Cliinese, most of which races have very little hair on the face 
and he always found that when there was any difference in 
colour between the hair of the head and the beard, the latter was 
invariably hghter. Now with monkeys, as has already been 
stated, the beard frequently differs strikingly in colour from the 
hair of the head, and in such cases it is always of a lighter hue, 
being often pure white, sometimes yellow or reddish,^® 

In regard to the general hairiness of the body, the women in 
all races are less hairy than the men; and in some few 
Qiiadrumana the under side of the body of the female is less 
liairy than that of the male. I^astly, male monkeys, like men, 
are bolder and fiercer than the females. They lead the troop, 
and when there is danger, come to the front. AVe thus see how 
close IS the parallelism between the sexual differences of mau 
and the Quadrumana. With some few species, however, as 
with certain baboons, the orang and the gorilla, there is a con- 
siderably greater difference between the sexes, as in the size of 
the canine teeth, in the development and colour of the hair, and 
especially in the colour of the naked parts of the skin, than in 
mankind. 

All the secondary sexual characters of man are highly variable, 
even within the limits of the same race ; and they differ much in 
the several races- These two rules hold good generally through- 
out the ammal kingdom. In the excellent observations made on 
board the Novai a, the male Australians were found to exceed 
the females by only 65 miUim. in height, whilst with the Javans 
the average excess was 218 millim ; so that in this latter race the 
difference in height between the sexes is more than thrico as 
great as with the Australians, Numerous measurements were 
carefully made of the stature, the circumference of the neck and 
chest, the length of the back-bone and of the arms, in various 

Ml. Blyth infoiin*; me that he thus Mr. D. Foibes has never, as he 
has only seen one instance of the infoims me, seen an instance with 
beard, whiskers, &;c., in a monkey the Ajmaras and Quichuas of 
becoming white 'with old age, as Aroeiica. 

IS so commonly the case with us. This is the case with the fa- 

This, howevei, occurred m an males of seveial species of H 3 qobates, 
aged Macaous cyno7nolgu$, kept see Geoffrey St -Hiliara and F. Cu- 
in confinement, whose moustaches vier, ‘Hist. Kat desMamm’tom i. 
were “lemarkably long and hu- See, also, on JB' lar, ‘Fenny Cy- 
** man-like.” Altogether this old elox>edia,’ voi. ii pp. 149, 150- 
monkey presented a ludicrous re- ^2 qije results were deduced by 
semblance to one of the leigning Dr. Weisbach from the measure- 
monarchs of Euiope, aftei horn he ments made by Drs* K, Scherzer 
Was univeisally nick -named In and Schwarz, see ‘Keise der No vai a : 
< Cl tain races of man the hair on Anthropolog. Thed,* 1867, ss. 216 
the bead hardly evei bicomes grp\ , 231, 2 •54, 200 - 239, 260. 
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races ; and nearly all these measurements shew that the males 
differ mneh more from one another than do the females. This 
fact indicates that, as far as these characters are concerned, it is 
the male which has been chiefly modifled, since the several races 
diverged from their common stock. 

The development of the beard and the hairiness of the body 
differ remarkably in the men of distmot races, and even in 
different tribes or families of the same race. We Europeans see 
this amongst ourselves. In the Island of St Kilda, according to 
Martin/® the men do not acquire beards until the age of thirty 
or upwards, and even then the beards are very thin. On 
the Europsso-Asiatio continent, hoards prevail until we pass 
beyond India ; though with the natives of Ceylon they are often 
absent, as was noticed in ancient times by Diodorus.^^ East- 
ward of India beards disappear, as with the Siamese, Malays, 
Kalmucks, Chinese, and Japanese; nevertheless the Ainos,^® who 
inliabit the northernmost islands of the Japan Archipelago, are 
the h^iest men in the world With negroes the beard is 
scanty or wantmg, and they rarely have whiskers ; in both sexes 
the body is freqnently almost destitute of fine down On the 
other hand, the Papuans of the Malay Archipelago, who are 
nearly as black as negroes, possess well-developed beards 
In the Pacific Ocean the inhabitants of the Eiji Archipelago have 
large bushy beards, whilst those of the not distant archi- 
pelagoes of Tonga and Samoa are beardless; but these men 
belong to distinct races In the Ellice group all the inhabitants 
belong to the same race ; yet on one island alone, namely 
Knnemaya, “the men have splendid beards;” whilst on the 
other islands “they have, as a rule, a dozen straggling hairs for 
“a beard 

Throughout the great American continent the men may be 
said to be beardless ; but in almost all the tribes a few short 
hairs are apt to appear on the face, especially in old age. With 
the tribes of North America, Gatlin estimates that eighteen out 
of twenty men are completely destitute by nature of a beard ; 


IS t Voyage to St Kxlda (3rd 
edit. 1753), p. 37. 

Sir J. E Tennent, * Ceylon,’ 
vol. 11 1859, p 107. 

Quatrefige*?, ‘ Revue des Coins 
Scientifiques,* Ang. 29, 1868, p 
630 ; Vogt ^ Lectures on M<an,’ 
Eng. translafc p 127. 

On the beards of negioes, Vogt, 
‘ Lectures/ &c. p. 127 ; Waitz;, ^ In- 
fcioduct. to Anthropology,’ Engl, 
fcranslat. 1863, vol. i. p. 96. It is 


lemaikable that in the United States 
Investigations in Military and 
Anthiopological Statistics of Ame- 
rican Soldieis/ 1869, p. 569) the 
puie negioes and their crossed oii 
spiing seem to have bodies almos 
as haiiy as Euiopeans. 

Wallace, * The Malay Arch 
vol, u 1869, p 178 

Dr J Barnard Davis On Oce- 
anic Races, in ^ Anthi opolog. Review, 
April, 1870, pp. 185. 191. 
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but occasionally tiiere may be seen a man, •wbo has neglected to 
pluck oiit the hairs at puberty, with a soft beard an inch or two 
in length. The Guaranys of Paraguay differ from all the 
surrounding tribes m havmg a small beard, and even some hair 
on the body, but no whiskers.^® I am informed by Mr* D. 
Forbes, %vho particularly attended to this point, that the Aymaras 
and Qmchuas of the Cordillera are remarkably hairless, yet in 
old age a few straggling hairs occasionally appear on the chin* 
The men of these two tribes have very little hair on the various 
parts of the body w^heie hair giows abundantly in EuropeanB, 
and the women have none on the corresponding parts. The 
hair on the head, however, attains an extraordinary length in 
both sexes, often reachmg almost to the ground, and this is 
likewise the case with some of the N. American tribes. In the 
amount of hair, and in the general shape of the body, the 
sexes of the American aborigines do not differ so much from 
each other, as m most other I’aces.*^ This fact is analogous 
with what occurs with some closely allied monkeys; thus the 
sexes of the chimpanzee are not as different as those of the oiang 
or gorilla,^^ 

In the previous chapters we have seen that with mammals, 
birds, fishes, insects, &c., many characters, -which theie is every 
reason to beheve were primaiily gamed tlirough sexual selection 
by one sex, have been transferred to the other* As this same form 
of transmission has apparently prevailed much with mankind, 
it will save useless repetition if we discuss the origin of cha- 
racters peculiar to the male sox together with certain other 
characters common to both sexes. 

Law of BattL, — With savages, for instance the Austrahans, the 
women are the constant cause of war both between members of 
the same tribe and between distinct tribes. So no doubt it was 
in ancient times ; “ nam fuit ante Helenam mulier teterrima belli 
causa.” With some of the North American Indians, the con- 
test is reduced to a system. That excellent observer, Hearne,^ 

Catlin, ‘ISfoith American In- Eutimeyer, Grenzen der 

dians,’ 3rd edit 1842, vol ii p 227. Thierwelt ; erne Betrachtung zu 
On the Guaranys, see Azara, * Voy- Darwin^s behxe/ 1868, s. 54. 
ages dans PAmeriqne Mend/ tom. ‘A Journey fiom Prince of 

fi. 1809, p. 58; also Rengger, Waleb Foit.’ 8 vo. edit. Dublin, 1796, 
* Saugethiere von Paraguay,*’ s. 3. p. 104. Sir J. Lubbock (‘ Origin or 
Prof, and Mrs. Agassiz Joui- Civilisation/ 1870, p. 69) gives 
»ey in Brazil,’ p, 530) lemark that other and similar cases in Koilh 
the seres of the Ameizcan Indians America. For the Guanas of S* 
differ less than those of the negroes Ameiica see Azara, ‘Voyages,* 
and of the higher races. See also tom. ii. p- 94. 

Benggei, ibid. p. 3,on theGuarany 
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says : — It has ever been the custom among these people for 
the men to wrestle for any woman to whom they are at- 
tached ; and, of conrso, the strongest party always carries oft 
the prize. A weak man, unless he be a good hunter, and well- 
beloved, is seldom permitted to keep a wife that a stronger 
man thinks worth his notice. This custom prevails throngh- 
outfall the tribes, and causes a great spirit of emulation among 
their youth, who are upon all occasions, from their childhood, 
trymg their strength and skill in wresthng.” With the Gnanas 
of -Soath America, Azara states that the men rarely marry till 
twenty years old or more, as befoio that age they cannot conq-aer 
their m als. 

Other similar facts could be given; bnt even if we had no 
evidence on this head, wo might feel almost sine, from the 
analogy of the higher Qiiaclrtimana,^^ that the law of battle had 
prevailed with man during the early stages of his development 
The occasional appearance at the present day of camne teeth 
which project above the others, with traces of a diastema or 
open space for the reception ol the opposite canines, is in all 
probabihty a case of i eversion to a former state, when the 
progenitors of man were provided with these weapons, like so 
many existing male Qiiadrumana. It was remarked in a former 
chapter that as man gradually became erect, and continnally 
used his hands and arms for fightmg with sticks and stones, as 
well as for the other purposes of hfe, he would have used his 
jaws and teeth less and less. The jaws, together with their 
muscles, would then have been reduced through disuse, as 
would the teeth through the not well understood principles of 
correlation and economy of growth ; for we everywhere seo 
that parts, which are no longer of service, are reduced in size. 
By such steps the original mequahty between the jaws and teeth 
m the two sexes of mankind would ultimately have been oblite- 
rated The case is almost parallel with that of many male 
Bummants, in which the canine teeth have been reduced to 
mere rudiments, or have disappeared, apparently m consequence 
of the development of horns. As the prodigious difference 
between the skulls of the two sexes m the orang and gorilla 
stands in close relation with the development of the immense 
camne teeth in the males, we may infer that the reduction of 
the j'aws and teeth in the early male progemtors of man must 
have led to a most striking and favourable change in his 
appearance. 

On the lighting of the male p. 423. On JPreshytis ervtellus, see 
gorillas, see Di Savage, m ‘Boston the ‘Indian Field/ 185&, p. 146 
Jomual of Kit vcl. v. 1847 
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There can be little doubt that the greater hizo and .'ircngth of 
man, ux companson with woman, together with his broader 
Bhonlders, more developed muscles, rugged outline of body, his 
greater courage and pugnacity, are ail due in chief part to in- 
heritance from his half-human male ancestors* These characters 
would, however, have been preserved or even augmented during 
the long ages of man% savagery, by the success of the strongest 
and bohlest men, both in the general struggle for life and in 
their contests for wives , a success which would have ensured 
their leaving a more numerous progeny than their less favoured 
brethren. It is not probable that the greater strength of man 
was primarily acquired through the inherited etfects of his 
having worked harder than woman for his own subsistence 
and that of his family ; for the women m all barbarous nations 
are compelled to work at least as hard as the men. With 
civilised people the arbitrament of battle for the possession of 
the women has long ceased; on the other hand, the men, as a 
general rule, have to work harder than the women for their 
3omt subsistence, and thus their greater strength will have been 
kept up. 

Difference in the Oriental Doners of the tiro Sexes — With respect 
to differences of this nature between man and woman, it is 
probable that sexual selection has pla:^ed a highly important 
part. I am aware that some writers doubt whether there is any 
such inherent difference ; but this is at least probable from the 
analogy of the lower ammals which present other secondary 
sexual characters No one disputes that the bull difters in 
disposition from the cow, the wild-boar from the sow, the 
stallion from the mare, and, as is well known to the keepers of 
menagenes, the males of the larger apes from the females. 
Woman seems to differ from man in mental disposition, chiefly 
in her greater tenderness and less seMshness ; and this holds 
good even with savages, as shewn by a well-known passage in 
Mungo Park’s Tiavels, and by statements made by many other 
travellers. Woman, owing to her maternal instmcts, displays 
those qualities towards her infants in an eminent degree ; there- 
fore it IS likely that she w^ould often extend them towards her 
lellow-creatures. Man is the iival of other men; he delights 
m competition, and this leads to ambition which passes too 
easily into selfishness These latter quahties seem to be his 
natural and unfortunate Ln*thright. It is generally admitted 
*.hat with woman the powers of intuition, of rapid perception, 
and perhaps of imitation, are moie strongly marked than in 
man, but some, at least, of these faculties ara characteristic 
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of tlic lower races, and therefore of a past and lower state of 
civilisation. 

The chief distinction in the intellectnal po%vers of the t^\’■o 
sexes is shewn by man^s attaining to a higher eminence, in 
whatever he takes up, than can woman — whether requiring 
deep thought, reason, or imagination, or merely the use of the 
senses and hands. If two lists wore made of the most eminent 
men and women m poetiy, painting, sculpture, music (mclusive 
both of composition and jicrfoimance), lustory, science, and 
philosophy, with half-a-dozen names under each subject, the 
two hsts would not bear comparison. We may also infer, from 
the law of the deviation from averages, so well illustrated by 
Mr. Galton, in his work on ‘ Hereditary Genius,' that if men are 
capable of a decided pre-eminence over Women in many subjects, 
the average of mental power m man must be above that of woman. 

Amongst the half-human progemtors of man, and amongst 
savages, there have been struggles between the males duiing 
many generations for the possession of the females. But mere 
bodily strength and size would do little for victoiy, unless 
associated with courage, perseverance, and determined energy. 
With social animals, the young males have to pass through 
many a contest before they win a female, and the older males 
have to letain their females by renewed battles. They have, 
also, m the case of mankind, to defend their females, as well as 
tlioir young, fiom enemies of all kinds, and to hunt for their joint 
subsistence. But to avoid enemies or to attack them with 
success, to capture wild animals, and to fashion weapons, requires 
the aid of the higher mental faculties, namely, observation, 
reason, invention, or imagination. Theso varions faculties will 
thus have been continually put to the test and selected during 
manhood ; they will, moreover, have been strengthened by use 
during this same period of life. Consequently, m accordance 
with the principle often alluded to, we might expect that they 
would at least tend to be transmitted chiefiy to the male offsprmg 
at the corresponding period of manhood. 

Now, when two men are put mto competition, or a man wuth 
a woman, both possessed of every mental quality in equal per- 
lection, save that one has higher energy, perseverance, an^- 
courago, the latter will generally become more eminent m every 
pursuit, and ivill gam the ascendancy He may be said 
to possess gemus — foi genius has been declared by a great 

J. Stuait Hill lemaiks require most plodding, and long 

Snbjecticn of Women,' XS69, p 122), ^'hammering at single thoughts” 
“The tlrings in which man most What is this but energy and per^ 
“excels woman are those which severance? 
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authority to he patience; and patience, in this sense, mearjs 
nnMnchmg, -andaunted perseTerance. But this Tiew of genius 
is perhaps deficient ; for without the higher powers of the imagi- 
nation and reason, no eminent success can bo gained m many 
subjects. These latter faculties, as well as the former, wull have 
been developed an man, partly through sexual selection, — that 
IS, through the contest of rival males, and partly through natoral 
selection, — that is, from success in the general struggle for life , 
and as in both cases the struggle will have been during maturity, 
the characters gained will have been transmitted more folly to 
the male than to the female offspring. It accords in a stnkmg 
manner with this view of the modification and re-mforcement of 
many of our mental faculties by sexual selection, that, firstly, 
they notoriously undergo a considerable change at puberty,-"" 
and, secondly, that eunuchs remain throughout hfe inferior in 
these same qualities. Thus man has ultimately become superior 
to woman. It is, mdeed, fortunate that the law of the equal 
transmission of characters to both sexes prevails with mammals; 
otherwise it is probable that man would have become as superior 
in mental endowment to woman, as the peacock is in ornamental 
plumage to the peahen. 

It must be borne in mind that the tendency in characters 
acquired by either sex late m hfe, to be transmitted, to the same 
sex at the same age, and of early acquired characters to be 
transmitted to both sexes, are roles which, though general, do 
not always hold. If they always held good, we might conclude 
(but I here exceed my proper bounds) that the inherited effects 
of the early education of boys and girls would be transmitted 
equally to both sexes ; so that the present inequality m mental 
power between the sexes would not be effaced by a similar course 
of early training ; nor can it have been caused by their dissimilar 
early traimng. In order that woman should reach the samo 
standard as man, she ought, when nearly adult, to be trained to 
energy and perseverance, and to have her reason and imagmation 
exercised to the highest point ; and then she would probably 
transmit these qualities chiefly to her adult daughters. All women, 
however, could not he thus raijused, unless during many generar 
tions those who excelled m the above robust virtues were 
married, and produced offspring m larger numbers than other 
women. As before remarked of bodily strength, although men 
do not now fight for their wives, and this form of selection has 
passed away, yet during manhood, they generally undergo a 
severe struggle in order to maintain themselves and their 
families ; and this 'will tend to keep up or even increase their 
^ Maudslijy, ‘Mmd and Body,^ p, 31. 
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mental powers, and, as a consequence, the present inequality 
between the sexes.^^ 

Yoice and Musical Towers. — ^In some species of Quadrumana 
there is a groat difference between the adult sexes, in the power 
of their voices and in the development of the vocal organs ; and 
man appears to have inherited this difference from his early 
progenitors. His vocal cords are about one-third longer than in 
woman, or than in boys , and emasculation produces the same 
effect on him as on the lower animals, for it arrests that pro- 
mment growth of the thyroid, &c., which accompanies the 
elongation of the cords With respect to the cause of this 
difference between the sexes, I have nothmg to add to the 
remarks m the last chapter on the probable effects of the long- 
contmued use of the vocal organs by the male under the ex- 
citement of love, rage and jealousy. According to Sir Duncan 
Gibb,^® the voice and the form of the larynx differ in the different 
races of mankind ; but with the Tartars, Chinese, &c , the voice 
of the male is said not to differ so much from that of the female, 
as m most other races 

The capacity and love for singing or music, though not a 
sexual character in man, must not here be passed over. Although 
the sounds emitted by ammals of all kinds serve many purposes, 
a strong case can be made out, that the vocal organs were 
primarily used and perfected m relation to the propagation of the 
species. Insects and some few spiders are the lowest animals 
which voluntarily produce any sound, and this is generally 
effected by the aid of beautifully constructed stridulating organs, 
which are often confined to the males. The sounds thus pro- 
duced consist, I believe in all cases, of the same note, repeated 
rhythmically , ^ and this is sometimes pleasing even to the 
ears of man. The chief and, in some cases, exclusive purpose 
appears to be either to call or charm the opposite sex. 

The sounds produced by fishes are said m some cases to be 
made only by the males durmg the breedmg-season. All the 

An ohserTation by Vogt bears skulls ” But Vogt admits Lec- 
on this subject : he says, It is a tuies on Man/ Eng. tianslat. ISeA 
remarkable ciicTimstance, that the p 81) that more observations aie 
‘‘diileience between the sexes, as requisite on this point. 

“ legal ds the cranial cavity, m- ^7 Owen, ‘Anatomy of Veite- 
“cieases with the development of biates,’ vol hi. p, 603 
‘‘the race, so that the male Euio- ‘Jomnal of the Anthropolog. 

“pean excels much moie the female, Soc' April, 1869, p. Ivii and Ixvi. 
“than the negio the negress. Dr. Judder, ‘Notes on Stii- 

“ Weleker confirms this statement dulation,' in ‘ Pi'oc. Boston Soc. oi 
“ of Huschke from his measure- Nat Hist ' TOl. xt Ipril, 1868. 

“ ments of r^gro Germs-S 
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air-breatliiBg Vertebrata neccssarilj possess an apparatus for 
inhaling and expelling air, uith a jape capable of being closed 
at one end* Hence when the primeTal members of tins class 
were strongly excited and their muscles Tiolently contracted, 
purposeless sounds would almost certamly have been produced * 
and these, if they proTed in any way serviceable, might readily 
have been modified or intensified by the preservation of properly 
adapted variations. The lowest Vertebrates wluch breathe air 
are Amphibians; and of these, frogs and toads possess vocal 
organs, winch are incessantly used during the breeding-season, 
and which are often more highly developed in the male than in 
the female. The male alone of the tortoise utters a noise, and 
this onl3" during the season of love. Male alligators roar or 
bellow during the same season. Every one knows how much 
birds use their vocal organs as a means of courtship ; and soma 
species likewise perform what may be called instrumental music* 
In the class of Mammals, with which we are here more par- 
‘ticiiiaiiy concerned, the mMes of almost all the species use their 
voices during the breeding-season much more than at any other 
time, aial some are absolutely mute excepting at this season 
"With other species both sexes, or only the females, use their 
voices as a love-call Considering these facts, and that the vocal 
organs of some quadrupeds art? much more largely developed in 
the male than m the femole, either permanently or temjKirarfiy 
during the breeding-season ; and considering that in most of the 
lower classes the sounds produced by the males, serve not only 
to call but to excite or allure tho female, it is a surprising fact 
that we have not as yet any good evidence that these organs are 
used by male mammals to chaim the females. The Ameiican 
Mycttts caraya perhaps forms an exception, as does the Ilylohates^ 
uyilis, an ape allied to man. This gibbon has an extremely loud 
but musical voice. Mr Waterhouse states,®^ It appeared to 
me that in ascending and descending the scale, the intervals 
were always exactly half-tones ; and I am sure that the highest 
note was the exact octave to the lowest- The quality of the 
notes IS very musical ; and I do not doubt that a good violinist 
would be able to give a correct idea of the gibbon's compo- 
sition, excepting as regards its loudness ” Mr. ‘Waterhouse 
then gives the notes. Professor Owen, who is a musician, con- 
firms the foregoing statement, and remarks, though erroneously, 
tliafc this gibbon alone of brute mammals may be said to 
sing." It appears to be much excited after its performance. 

Givea in W. C. L Martin’s Owen, * Anatomy of Vertebrates, 
‘Ooneiai Introdnct to Hat Hist of voL iii* p, 600. 

Man:n Ammafit,’ 1841, p 432 ; 
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Unfortunately, its habits have never been closely observed in a 
Btate of nature ; but from the analogy of other animals, it as 
probable that it uses its musical powers more especially durmg 
the season of courtship 

This gibbon is not the only species in the genus which sings, 
for my son, Erancis Darwin, attentively listened m the Zoo- 
iOgical Gardens to S- leuciscus whilst singing a cadence of three 
notes, m true musical intervals and with a clear musical tone. 
It IS a more surprising fact that certain rodents utter musical 
sounds. Singmg mice have often been mentioned and exhibited, 
but imposture has commonly been suspected. We have, how- 
ever, at last a clear account by a well-lmowii observer, the Bev. 
S. Lockwood,®^ of the musical powers of an American species, 
the Hesperomys cognatus, belongmg to a genus distmct from that 
of the Enghsh mouse. This httle animal was kept in confine- 
ment, and the performance was repeatedly heard. In one of the 
two chief songs, the last bar would frequently be prolonged to 
two or three , and she would sometimes change from C sharp 
and D, to C natural and D, then warble on these two notes 
** awhile, and wind up with a quick chirp on G sharp and D, 
The distinctness between the semitones was very marked, and 
easily appreciable to a good ear.^^ Mr. Lockwood gives both 
songs in musical notation; and adds that though this little 
mouse had no ear for time, yet she would keep to the key of B 
'' (two flats) and strictly in a major key.” . , • " Her soft clear 
voice falls an octave with all the precision possible , then at the 
* wind up, it rises again into a very quick trill on O sharp 
and D.” 

A critic has asked how the ears of man, and he ought to have 
added of other animals, could have been adapted by selection so 
as to distmguish musical notes. But this question shews some 
confusion on the subject ; a noise is the sensation resulting from 
the co-existencG of several aerial '^simple vibrations” of various 
periods, each of which intermits so frequently that its separate 
existence cannot he perceived. It is only m the want of con- 
timiity of such vibrations, and in their want of harmony znter se, 
that a noise differs from a musical note Thus an ear to be 
capable of discriminating noises — and the high importance ot 
this power to all animals is a<^itted by every one — must be sen- 
sitive to musical notes. We have evidence of this capacity even 
low down in the animal scale: thus Crustaceans are provided 
with auditory hairs of different lengths, which have been seen to 
vibrate when the proper musical notes are struck.®^ As stated 

The ‘American KatnralisV Helmholtzs, ‘Th^rie Phjs, 

1^71, p. 761t Ja Musique,* 1868, p. 187. 
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in a previous chapter, simiJiar observations have been made 
on the hairs of the antennse of gnats. It has been positively 
assorted by good observers that spiders are attracted by music. 
It IS also vrell known that some dogs howl when hearing par- 
ticular tones Seals appai’ently appreciate music, and their 
fondness for it was well known to the ancients, and is often 

taken advantage of by the hunters at the present day/" 

Therefore, as far as the mere perception of musical notes is 
concerned, there seems no special difficnlty in the case of man 
or of any other animal. Helmholtz has explained on physio- 
logical principles why concords are agreeable, and discords dis- 
agreeable to the human ear , bnt we are little concerned with 
these, as music in harmony is a late invention. "We are more con- 
cerned with melody, and here again, according to Helmholtz, it is 
intelhgible why the notes of onr musical scale are used. The 
ear analyses all sounds into their component simple vibrations/" 
although we are not conscious of this analysis. In a musical 
note the lowest In pitch of these is generally predommant, and 
the others which are less marked are the octave, the twelitli, 
the second octave, <&c , all harmonies of the fundamental pre- 
dominant note ; any two notes of our scale have many of these 
harmonic over-tones m common It seems pretty clear then, 
that if an animal always wished to sing precisely the same song, 
he would guide himself by sounding those notes in succession, 
which possess many over-tones in common — that is, he would 
choose for his song, notes which belong to our musical scale. 

But if it be further asked why musical tones m a certain 
order and rhythm give man and other animals pleasure, we 
can no more give the reason than for the pleasantness of certain 
tastes and smells That they do give pleasure of some kind to 
animals, we may infer from their being produced during the 
season of courtship by many insects, spiders, fishes, amphibians, 
and birds ; for unless the females were able to appreciate such 
sounds and were excited or charmed by them, the persevei ing 
efforts of the males, and the complex structures often possessed 
by them alone, would be useless ; and this it is impossible to 
believe. 

Human song is generally admitted to he the basis or origin 
of instrumental music As neither the enjoyment nor the 
capacity of producing musical notes are faculties of the least 

Several accounts have been another instance of a dog always 
published to this effect Mr. Peach whinmg, when one note on a con- 
tfsriites to me that he has lepeatedly certina, which was out of tune, was 
found that an old dog of his howls played. 

when B flat is sounded on the flute, Mr. E. Brown, in * Proc. Zool. 

and to no ether note. I may add Soc." 186S, p. 4rl0. 
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ttse to man in reference fo his daily habits of life, they must be 
ranked amongst the most mysterious with which he is endowed. 
They are present, though in a very rude condition, in men of all 
races, even the most savage , but so dijSferent is the taste of the 
several races, that our music gives no pleasure to savages, and 
their music is to us m most cases hideous and unmeaning Dr. 
Seemann, in some interesting remarks on this subject,^^ ‘‘ doubts 
‘‘ whether even amongst the nations of Western Europe, in- 
timately connected as they are by close and frequent inter- 
" course, the music of the one is mterpreted in the same sense by 
the others. By travelling eastwards we find that there is cer- 
tamly a different language of music. Songs of joy and dance- 
accompaniments are no longer, as with us, in the major keys, 
“ but always in the minor/’ Whether or not the half-human 
progenitors of man possessed, hke the singing gibbons, the 
capacity of produemg, and therefore no doubt of appreciatmg, 
musical notes, we know that man possessed these faculties at a 
very remote period. M Lartet has described two flutes, made 
out of the hones and horns of the remdeer, found in caves 
together with flint tools and the remains of extinct animals. 
The arts of singing and of dancing are also very ancient, and 
are now practised by all or nearly all the lowest races of man. 
Poetry, which may be considered as the offspring of song, is like- 
wise so ancient, that many persons have felt astonished that it 
should have arisen during the earhest ages of which we have 
any record 

We see that the musical faculties, which are not wholly deficient 
in any race, vre capable of prompt and high development, for Hot- 
tentots and Negroes have become excellent musicians, although in 
their native countries they rarely practise anything that we should 
consider music. Schwemfurth, however, was pleased with some 
of the simiilc melodies which he heard in the interior of Africa. 
But there is nothing anomalous in the musical faculties lying 
dormant in man : some species of birds which never naturally 
sing, can without mnch difficulty be taught to do so ; thus a 
house-sparrow has learnt the song of a Inmet. As these two 
species are closely allied, and belong to the order of Insessores, 
which includes nearly all the smging-birds in the world, it is 
possible that a progenitor of the sparrow may have been a 
songster. It is more remarkable that parrots, belonging to 
a group distinct from the Insessores, and having differently 

* Journal of Anthropolog. Soc* coud edition, 18G9, wiiicli contain 
Oct. 1870, p. civ See also the a*3 admirable account of the hafaitf 
several later chapters in Sir John of savages. 

Lubbock's *Prehistoiic Timeh,’ se- 
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constructed Tocal organs, can be tangbt not only to speak, but to 
pipe or wliistle tunes inTented by man, so that tbey must have 
some musical capacity. Nevertheless it would be very rash to 
assume that parrots are descended from some ancient form wliich 
was a songster. Many cases could be advanced of organs 
and instincts originally adapted for one purpose, having been 
titilised for some distinct purpose®® Hence the capacity for 
high musical development, which the savage races of man 
possess, may be due either to the practice by our semi-human 
progemtors of some rude form of music, or simply to their 
having acquired the proper vocal organs for a different purpose. 
But m this latter case we must assume, as in the above instance 
of parrots, and as seems to occur with many animals, that they 
already possessed some sense of melody. 

Music arouses in us various emotions, but not the more 
terrible ones of horror, fear, rage, &c. It awakens the gentler 
feelings of tenderness and love, which readily pass into devotion. 
In the Chinese annals it is said, Music hath the power of 
making heaven descend upon earth." It likewise stirs up in us 
the sense of triumph and the glorious ardour for war. These 
powerful and mingled feelings may well give rise to the sense 
of sublimity. We can concentrate, as Dr. Seemann observes, 
greater intensity of feeling m a single musical note tban m 
pages of writmg It is probable that nearly the same emotions, 
but much weaker and far less complex, are felt by birds when 
the male pours forth his full volume of song, in rivalry vith 
other males, to captivate the female. Love is still the com- 
monest theme of our songs. As Herbert Spencer remarks, 
music arouses dormant sentiments of which we had not 
conceived the possibility, and do not know the meaning ; or, 
as Bichter says, tells us of thmgs we have not seen and shall 
not see " Conversely, when vivid emotions are felt and ex- 
pressed by the orator, or even m common speech, musical cadences 
and rhythm are instmctively used. The negro m Africa when 
excited often bursts forth m song; another will reply m song, 
while the company, as if touched by a musical wave, murmur 

Since this chapter was printed, " resulting advantages as well as 
I have seen a valuable article by limiting disadvantages, actual or 
Mi Channcey Wright “possible, which, the principle of 

Amer. Review,’ Oct 1870, page “ utility may not have comprehended 
1193), who, in discussing the above “ m itb action.” As I have attempted 
subject, remaiks, “There are many to shew in an early chapter of tbi^ 
“ consequences of the ultimate laws 'work, this principle has an impoi- 
“or uniformities of nature, thiough tant bearing on the acquisition by 
“ which the acquisition of one use- man of some of his mental charae- 
^ fill power will bring 'with it manv istics. 



572 


The Descent of Man. 


Part IIL 


a chorus in perfect unison/'^ Even monkeys express strong 
feelings m different tones— anger and impatience by low, — fear 
and pain by high notes*^® The sensations and ideas thus 
excited in us by music, or expressed by the cadences of oratory, 
appear from their vagueness, yet depth, hire mental reversions 
to the emotions and thoughts of a long-past age. 

All these facts with respect to music and impassioned speech 
become intelligible to a certain extent, if we may assume that 
musical tones and rhythm were used by our half-human an- 
cestors, during the season of courtship, when animals of all kinds 
are excited not only by love, but by the strong passions of 
jealousy, rivalry, and triumph. From the deeply-laid principle of 
inherited associations, musical tones in this case would he likely 
to call up vaguely and indefinitely the strong emotions of a long- 
past age. As we have every reason to suppose that articulate 
speech is one of the latest, as it certainly is the highest, of the 
arts acquired hy man, and as the instinctive power of producing 
musical notes and rhythms is developed low down in the animal 
series, it would he altogether opposed to the piunciple of evolution, 
if we were to admit that man’s musical capacity has been deve- 
loped from the tones used in impassioned speech. We must 
suppose that the rhythms and cadences of oratory are derived 
from previously developed musical powers.®® We can thus 
understand how it is that music, dancing, song, and poetry are 
such very ancient arts. We may go even farther than this, 
and, as remarked m a former chapter, beheve that musical sounds 
afforded one of the bases for the development of language.^ 


Wmwood Reade, ‘The Martyr- 
dom of Man,’ 1872, p. 441, and 
‘ Afiican Sketch Book/ 1873, vol ii 
p. 313. 

Rengger, ‘ Satigethieie von 
Faiaguay,’ s 49. 

See the veiy interesting dis- 
cussion on the ‘Oiigin and Function 
of Music,’ by Mr. Herbert Spencer, 
m his collected ‘Essays,’ 1858, p 
359 Ml Spencer comes to an ex- 
actly opposite conclusion to that at 
which I have arrived. He con- 
cludes, as did Dideiot formerly, that 
the cadences used in emotional 
speech afford the foundation fiom 
which music has been developed; 
whilst I conclude that musical notes 
and rhythm were first acquiied by 
the male or female piogenitois of 
mankind for the sake of charming 


the opposite sex. Thus musical 
tones became fiimly associated with 
some of the stiongest vassions an 
animal is capable of feeling, and aie 
consequently used instinctively, or 
through association, when stiong 
emotions aie expressed in speech. 
Mr. Spencei does not offer any 
satisfactory explanation, nor can I, 
why high or deep notes *!>hould be 
expressive, both with man and the 
lower animals, of certain emotions. 
Mr. Spencei gives also an in- 
teiesting discussion on the relations 
between poetry, recitative, and song. 

I find in Lord Monboddo’s 
‘ Origin Language,’ rol i (1774), 
p 469, that Di Blacklock likewise 
thought “that the fiist language 
“among men was music, and that 
“before ovr idea‘?weie expressed by 
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Ab tho males of soYeral q-uadramaiious animals have theu 
Yocal organs mndi more developed than in the females, and as a 
gibbon, one of the anthroporaorphons apes, pours forth a whole 
octave of musical notes and may be said to smg, it appears ijro- 
bable that the progenitors of man, either the males or females or 
both sexes, before acquiring the power of expressing their mutual 
love in articulate language, endeavoured to charm each other 
wi^-h musical notes and rhythm. So httle is known about the 
use of the voice by the Quadrumana during the of love, 

that we have no means of judging whether the habit of singing 
was hrst acquired by our male or female ancestors. Wom^u 
are generally thought to possess sweeter voices than men, and as 
tar as this selves as any guide, we may infer that they &*st 
acquired musical powers m order to attract the other sex.**^ jBut 
if so, this must have occurred long ago, before our ancestors had 
become suJ^ciently human to Ireat and value their women merely 
as useful slaves. The Impassioned orator, bard, or musician, 
when with his varied tones and cadences he excites the strongest 
emotions in his hearers, little suspects that he uses the same 
means by which his half-human ancestors long ago aroused each 
other’s ardent passions, during their courtship and rivalry. 

T7ie Influence of Dmuty in determining the Marriages of Man-- 
JliwL — In civihsed life man is largely, but by no means exclu- 
sively, infiuenced in the choice of his wite by external appearance , 
but we are chiefly concerned with primeval times, and our only 
means of forming a judgment on this subject is to study the 
habits of existmg semi-civilised and savage nations. If it can be 
shewn that the men of different races prefer women having 
varions characteristics, or conversely with the women, we have 
then to enquire whether such choice, continued during many 
generations, would produce any sensible effect on the race, 
either on one sex or both accordmg to the form of inheiitance 
which has prevailed. 

It will be well first to shew in some detail that savages pay the 
greatest attention to their personal appearance.^® That they have 

" <41 ticulate sounds, they were com- selves, is given by the Italian tra- 
”municated by tone^, vaiied accoid- veller. Prof. Mantegazza, ‘Rio-de la 
ing to difleient degiees of giavity Plata, Viaggi e Studi,* 1867, pp. 
and acuteness.” 525—545 , all the following state- 

See an intexesting discussion ments, when other references are 
yu this subject by Hackcl, * Gene- not given, are taken from this work, 
relle Moiph/ B ii 1866, s. 24b See, also, Waitz, ‘ Introduct. to 

A lull and excellent account of Anthiopolog.^ Eng, tiansl voL i. 
the manner m wJiicli savages in all 1863, p, 275, et passim Lawience 
"SMirta of the world ornament tnem- also gives very full details m his 
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a passion for ornament is notorious ; and an Englisli philosopher 
goes so far as to maintain, that clothes ^eie first mad© for 
ornament and not for warmth. As Professor Waitzi remarks, 
howeyer poor and miserable man is, he finds a pleasure in 
“ adormng himself," The extravagance of the naked Indians 
South America in decorating themselves is shewn by a man of 
large stature gaimng with difficulty enough by the labour of a 
fortnight to procure in exchange the chtca necessary to paint 
himself red." ^ The ancient barbarians of Europe during the 
Bemdeer period brought to their caves any brilliant or smgular 
objects which they happened to find Savages at the present 
day everywhere deck themselves with plumes, necklaces, armlets, 
ear-rings, &g. They paint themselves in the most diversified 
manner, “ If painted nations," as Humboldt observes, had 
been examined with the same attention as clothed naHons, it 
would have been perceived that the most fertile imagination 
and the most mutable caprice have created the fashions of 
painting, as well as those of garments." 

In one part of Africa the eyehds are coloured black ; in another 
the nails are coloured yellow or purple In many places the 
hair is dyed of various tmts. In different countries the teeth are 
stained black, red, blue, and m the Malay Archipelago it is 
thought shameful to have white teeth ‘^like those of a dog " Not 
one great country can be named, from the Polar regions in the 
north to New Zealand m the south, m which the aborigines do 
not tattoo themselves. This practice was followed by the Jews 
of old, and by the ancient Britons. In Africa some of the 
natives tattoo themselves, but it is a much more common 
practice to raise protuberances by rubbing salt into incisions 
made in various parts of the body , and these are considered by 
the inhabitants of Kordofan and Darfur to be great personal 
attractions " In the Arab countries no beauty can be perfect 
until the cheeks or temples have been gashed." In South 
America, as Humboldt remarks, a mother would be accused of 
culpable indifference towards her children, if she did not 
employ artificial means to shape the calf of the leg after the 
fashion of the country." In the Old and New Worlds the 

‘ Lectuies on Physiology/ 1822 Humboldt, ‘ Pei sonal Narrative, 

Since this chapter was written Sir Eng Tianslat vol iv p. 515 , on 
J. Lubbock has published hia ‘ Origin the imagination shewn in painting 
ot Civilisation/ 1870, in which theie the body, p 522 ; on modifying the 
IS an inteiesting chaptei on the form of the calf of the leg, p. 466 
pj esent subject, and fiom which (pp. ** ‘The Nile Tributaiies/ 1867 
42, 48) I have taken some facts * The Albert N^yanza/ 1866, voi. i, 
about savages dyeing their teeth p. 218. 
and hair, and pieiciiig their teeth. 
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Bhapo of the sknll %vas formerly modifiod during infaney in tlia 
most extraordinary manner, as is still the case in many places, 
and such deformities are considered ornamentaL For instance, 
the savages of Colombia*® deem a much flattened head 
essential point of beauty.’^ 

The hair is treated with especial care in various countries , it 
is allowed to grow to full length, so as to reach to the ground, or 
is combed into a compact fazzled mop, which is the Fapuan^s 
pride and glory In Northern Africa'^ a man requires a 
period of from eight to ten years to perfect his coiffure/^ With 
other nations the head is shaved, and in parts of South Amerfca 
and Africa e\cn the eyebrow-sand eyelasbes are eradicated The 
natives of the Upper Nile knock out the four front teeth, saying 
that they do not wish to resemble brutes Further south, the 
Batokas knock out only the two upper incisors, which, as 
Livmgstone^^ remarks, gives the face a hideous appearance, 
owmg to the prommence of the lower jaw , but these people think 
the presence of the incisors most unsightly, and on beholding 
some Europeans, cried out, Look at the great teeth ! The 
chief Sebituani tried m vam to alter this fashion- In various 
parts of Africa and in the Malay Archipelago the natives file the 
incisors into points like those of a saw, or pierce them with 
holes, into which they msert studs. 

As the face with us is chiefly admired for its beauty, so witli 
eavages it is the chief seat of mutilation. In all quarters of the 
world the septum, and more rarely the wings of the nose are 
pierced , rings, sticks, feathers, and other ornaments being in- 
serted into the holes. The ears are everywhere pierced and 
similarly ornamented, and with the Botocudos and Lengiias of 
South America the hole is gradually so much enlarged that the 
lower edge touches the shoulder. In North and South America 
and in Africa either the upper or lower lip is pierced; and with 
the Botocudos the hole in the lower lip is so large that a disc of 
wood, four inches in diameter, is placed in it. Mantegazza gives 
a curious account of the shame felt by a South American native, 
and of the ridicule which he excited, when ha sold Ms temheta ^ — - 
the large coloured piece of wood which is passed through the 
hole. In Central Africa the women perforate the lower lip and 
wear a crystal, which, from the movement of the tongue, has a 
wriggling motion, indescribably ludicrous during conversation.’^ 

Quoted b)’' PiicKard, ‘Phys. 445. On the coiQure of the Afra* 
Hist, of Mankind/ 4th edit, voi i. cans. Sir S. Baker, ‘The AlMrt 
tSol, p 321. N^yanza/ vol i p 210. 

On the P<ipuans, W?^lLvce, * Travels/ p. 533, 

I’ne Sic-lay AichipeLigi-r/ \oi n. p. 
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The wife of the chief of Xiatooka told Sir S. Baker that Lady 
Baker would be much improved if she would extract her loui 
front teeth firom the lower jaw, and wear the long pointed 
polished crystal in her under hp," Burther south with the 
Makalolo, the upper hp is perforated, and a large metal and 
Tiamboo rmg, called ajpeZcZ^, is worn in the hole. This caused 
the lip in one case to project two inches beyond the tip of the 
nose; and ^hen the lady smiled the contraction of the muscles 
elevated it over the eyes. ^ Why do the women wear these 
‘ things ? ^ the venerable chief, Chinsurdi, was asked. Evidently 
surprised at such a stupid question, he rephed, ' For beauty I 
^ They are the only beautiful thmgs women have ; men have 
" beards, women have none. What kind of a person would she 
' ^ be without the pelele She would not be a woman at all 
' with a mouth like a man, but no beard " 

Hardly any part of the body, which can be unnaturally 
modified, has escaped The amount of suffermg thus caused 
must have been extreme, for many of the operations require 
several years for their completion, so that the idea of their 
necessity must be imperative. The motives are vaiious; the 
men paint their bodies to make themselves appear teirible in 
battle; certain mutilations are connected with rehgious rites, 
or they mark the age of puberty, or the rank of the man, or they 
serve to distmguish the tribes. Amongst savages the same 
fashions prevail for long periods,^ and thus mutilations, from 
whatever cause first made, soon come to be valued as distmctive 
marks. But self-adornment, vanity, and the admiration of 
others, seem to be the commonest motives. In regard to tattoo- 
ing, I was told by the missionaries in New Zealand, that when 
they tried to persuade some giils to give up the practice, they 
answered, We must just have a few Imes on our hps ; else when 
we grow old we shall be so very ugly/^ With the men of New 
Zealand, a most capable judge says, " to have fine tattooed faces 
was the great ambition of the young, both to render themselves 
attractive to the ladies, and conspicuous in war ” A star 
tattooed on the forehead and a spot on the chin are thought by 
the women in one part of Africa to he irresistible attractions.^^ 

*** ‘The Albert N’yanza/ 1866, “fashion for dressing the haii.” 
vol. 1 p. 217. See Agassiz (‘ Joui'ney in Biazil, 

Livingstone, ‘ British Assoeia- 1868, p, 318) on the in vai lability 
tion/ 1860 ; report given m the of the tattooing of the Amazonian 
‘Athenaeum/ July 7, 1860, p. 29. Indians 

Sir S. Bakei (ibid, vol i. p Rev. R Taylor, ‘ Kew Zealand 

210) speaking o±* the natives of and its Inhabitants/ 1855, p. 152, 
Oential Afiica says, “eveiy tube Mantegazza, ‘Vnggi e Studi, 

“has a distinct and unchanging p. 542. 
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la most, but not all parts of the world, the men are Biore 
ornamented than the women, and often m a different manner ; 
sometimes, though rarely, the women are hardly at all orna- 
mented. As the women are made by saTages to perform the 
greatest share of the work, and as they are not allowed to eat 
the best kinds of food, so it accords with the characteristic 
selfishness of man that they should not be allowed to obtain, or 
nse the finest ornaments. Xastly, it is a remarkable fact, as 
proved by the foregoing quotations, that the same fashions in 
modifying the shape of the head, m ornamenting the hair, in 
painting, tattooing, in perforating the nose, lips, or ears, in 
removing or filing the teeth, &c , now prevail, and have long 
prevailed, in the most distant quarters of the world. It is 
extremely improbable that these practices, followed by so many 
distinct nations, should be due to tradition from any common 
source. They indicate the close similarity of the mind of man, 
to whatever race he may belong, just as do the almost umversal 
habits of dancing, masquerading, and making rude pictures. 

Having made these preliminary remarks on the admiration 
felt by savages for varions ornaments, and for deformities most 
unsightly in our eyes, let us see how far the men are attracted 
by the appearance of their women, and what are their ideas of 
Ixiauty. I have heard it maintamed that savages are quite 
indifierent about the beauty of their w^omen, valuing them solely 
as slaves ; it may therefore be well to observe that this conclusion 
does not at all agree with the care which the women take in 
ornamenting themselves, or with their vanity. BurchelP-* gives 
an amusing account of a Eush-woman who used as much 
grease, red ochie, and shimng powder as would have ruined 
any but a very rich husband.” She displayed also “ much 
vanity and too evident a consciousness of her superiority.” Mr 
Winwood Eeade informs me that the negroes of the West Coast 
often discuss the beauty of their women. Some competent 
observers have attributed the fearfully common practice of 
infanticide partly to the desire felt by the women to retain their 
good looks In several regions the women wear charms and 
use love -philters to gain the affections of the men , and Mr. 
Brown enumerates four plants used for this purpose by the 
women of North-Western America.*® 


*3 ‘Tiavels m S. Africa./ 1824, 
vol 1 . p, 414 

See, lor references, Geiland 
* Ueber das An^sterben der Katni vol- 
feer/ ISf 8. s 51, 53, 55 : abe Azaxa, 


‘ Voyarges/ &:c tom ii, p. 116 - 

On the vegetable piodnotions 
n&ed by the Korth-Wcstein 
ean Indiana, Phaimacentical Jour 
nai,^ voi X, 
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ilearne,^ an excellent observer, -who lived many years with th j 
American Indians, says, in speaking of the women, ‘^‘Ask a 
** Northern Indian what is beauty, and he will answer, a broad 
hat face, small eyes, high cheek-bones, three or four broad 
black lines across each cheek, a low forehead, a large broad 
chm, a clumsy hook nose, a tawny hide, and breasts hanging 
down to the belt ” Pallas, who visited the northern parts of 
the Chinese empire, says those women are preferred who have 
the Mandschu form ; that is to say, a broad face, high cheek- 
bones, very broad noses, and enormous ears , ” and Yogt 
remarks that the obliquity of the eye, which is proper to the 
Chinese and Japanese, is exaggerated in their pictures for the 
purpose, as it seems, of exhibiting its beauty, as contrasted 
with the eye of the red-haired barbarians '' It is well known, 
as Hue repeatedly remarks, that the Chinese of the interior 
think Europeans hideous, -with their white skins and prominent 
noses. The nose is far from bemg too prominent, according to our 
ideas, in the natives of Ceylon ; yet the Chinese an the seventh 
'' century, accustomed to the flat features of the Mongol races, 
were surprised at the promment noses of the Cingalese ; and 
Thsang described them as having ' the beak of a bird, with the 
" body of a man 

Finlayson, after minutely describing the people of Cochin 
China, says that their rounded heads and faces are their chief 
characteristics , and, he adds, the roundness of the whole 
countenance is more striking in the women, who are reckoned 
beautiful in proportion as they display this form of face The 
Siamese have small noses with divergent nostrils, a wide mouth, 
rather thick lips, a remarkably large face, with very high and 
broad cheek-bones It is, therefore, not wonderful that beauty, 
according to our notion is a stranger to them Yet they con- 
sidex their own. females to be much more beautiful than those 
of Europe 

It is well known that with many Hottentot women the 
posterior part of the body projects in a wonderful manner ; they 
are steatopygous ; and Sir Andrew Smith is certain that this 
peculiarity is greatly admired by the men.^® He once saw a 


‘A JoRrney fiom Prince of 
W'ales Fort/ 8vo. edit. 1796, p. 89. 

Quoted by Prichard, * Phys, 
Hist, of Mankind/ 3x*d edit vol. iv. 
1844, p. 519, Yogt, ‘Lectures on 
Man/ Eng translat. p. 129 On 
the opinion of the Chinese on the 
Cingalese, E Tennent, ‘ Ceylon/ 1859- 
Tol. 11 . p 107 

** Pz: chard, as taken fioa Craw- 


furd and Finlayson, ‘ Phys Hist, o"® 
Mankind/ vol iv pp 5d4, 535. 

Idem Jlubtiissimus Tiator dixit 
mihi prsecinctoi lum vel tabulam 
fcominJB, quod nobis teterrimum est, 
quondam permagno sestimari ab 
hotninibus lu hdic gente. ISTunc les 
mutata est, et censent talem con- 
formationem minime optandam esse. 
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wouaa,B Tvlio was coBsidored a l>eaTity, and she was so immenstiy 
developed belnnd, that when seated on level ground she could 
not rise, and had to push herself along until she came to a slope. 
Some of the women in various negro tribes have the same pecu- 
liarity ; and. according to Burton, the Somal men are said to 
chocm their wives by ranging them in a Ime, and by picking 
her out who projects farthest a tergo. Nothing can be more 
" hateful to a negro than the opposite form ” ^ 

With respect to colour, the negroes rallied Mungo Park on tho 
whiteness of his skin and the prominence of his nose, both of 
which they considered as unsightly and unnatural conforma- 
tions.’* He in return praised the glossy jet of their sldns and the 
lovely depression of their noses ; this they said was, honey- 
mouth/^ nevertheless they gave him food The African Moors, 
also, kmtted their brows and seemed to shudder at the white 
ness of Ins skm. On the eastern coast, the negro boys when they 
saw Burton, cried out Look at the white man ; does he not look 
hke a white ape?” On the western coast, as "Mr. Wmwood 
Beade informs me, the negroes admire a very black skm more 
than one of a lighter tint. But their horror of whiteness may be 
attributed, according to this same traveller, partly to the belief 
held by most negroes that demons and spirits are white, and 
partly to their thinking it a sign of fll-health. 

•'I he Banyai of the more southern part of the continent are 
negroes, but “ a great many of them are of a hght coffee-and-milk 
colour, and, indeed, this colour is considered handsome 
** throughout the whole country ; ” so that here we have a 
different standard of taste. With the Katirs, who differ much 
tiom negroes, ^^the skin, except among the tribes near Helagoa 
Bay, IS not usually black, the prevailing colour being a mixture 
‘‘ of black and red, the most common shade being chocolate. 
Dark complexions, as being most common are naturally held in 
the highest esteem. To be told that be is light-coloured, or 
like a white man, would be deemed a very poor compliment by 
a Kafir. I have heard of one unfortunate man who was so very 
fair that no girl would marry him/' One of the titles of the 
Zulu king is " You who are black.” Mr. Oalton, in speaking 
to me about the natives of S. Africa, remarked that their ideas of 


‘The Amthiopological Beview,* 
Koveniber, 1864, p. 237, For ad- 
ditional leferences, see Waitz, ‘ in- 
ti oduct. to Anthrop-dogy,' Eng. 
translat, 1863, vol i. p. 105. 

Mnngo Paik’s ‘Travels in 
Africa/ 4to. 1816, pp. 53, 131. 


Burton’s statement is quoted by 
SchaafF hausen, ‘ Archiv fur Anthro- 
poiog/ 1866, s, 163. On the Banyai, 
Livingstone, ‘Travels,’ p. 64. On 
the Kafirs, the Rev. J. Shcotei, 
‘ The Kafirs of Xatal and the Zulu 
Country,’ 1857, p 1. 
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beauty seem Tery different from ours ; for in one tribe two slinij 
sliglit, and pretty girls were not admired by the natives. 

Turning to other quarters of the world ; in Java, a yellow, not 
a white girb is considered, according to Madame Pfeiffer, a 
beauty. A man of Cochin China spoke with contempt of the 
" wife of the English Ambassador, that she had white teeth hktj 
a dog, and a rosy colour like that of potato-flowers/^ We 
have seen that the Chmese dislike our white skin, and that the 
K. Americans admire a tawny hide.^"* In S America, the Yura- 
caras, who inhabit the wooded, damp slopes of the eastern 
Cordillera, are remarkably pale-coloured, as their name in their 
own language expresses ; nevertheless they consider European 
women as very inferior to their own.®^ 

In several of the tinbes of North America the hair on the head 
grows to a wonderful length ; and Catlin gives a curious proof 
how much this is esteemed, for the chief of the Crows was 
elected to this oflice from having the longest hair of any man m 
the tribe, namely ten feet and seven inches. The Aymaras and 
Quichuas of S. America, likewise have very long hair , and this, 
as Mr. D, Eorbes informs me, is so much valued as a beauty, 
that cutting it off was the severest punishment which he could 
mflict on them. In both the Northern and Southern halves of 
the continent the natives sometimes increase the apparent length 
of their hair by weavmg into it fibrous substances. Although 
the hair on the head is thus cherished, that on the face is con- 
sidered by the North American Indians “ as very vulgar/’ and 
every hair is carefully eradicated. This practice pievails 
tliroughout the American continent from Yancouvei's Island m 
the north to Tierra del Euego in the south. When York 
Minster, a Euegian on board the ^Beagle/ was taken back to 
his country, the natives told him he ought to pull out the fow 
short hairs on his face. They also threatened a young missionaiy, 
who was left for a time with them, to strip him naked, and 
pluck the hairs from his face and body, yet he was far trom being 
a hairy man. This fashion is carried so far that the Indians of 
Paraguay eradicate their eyebrows and eyelashes, saying that 
they do not wish to be like horses.®^ 

For the Jarans and Cochin- G. Catbn, 3rd edit. 1842, vol. i p 
Chinebe, see Waitz, ‘Inticdnct. to 49; vol. n p. 227 On the natives 
Anthropology,' Eng tian-iat. vol. i. of Vancouver’s Idand, see Spioat, 
Yuia-caras A. ‘ Scenes and Studies of Savage Life/ 

Prionaid, 1868, p 25. On the Indians of 
rhyis Hist of Mankind, vol. v 3id Paraguay, A 7ai a, ‘ Voyages/ torn ii 

«5it p. 476 p. 105 ' s. j 

■•s ‘North Amerjcan In;?ians,’ by 
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It is reniapkal:)Ie that tlirotiglioiit the world the races which 
are almost completely destitute of a beard, dislike hairs on the 
face and body, and take pains to eradicate them. The Kalmucks 
are beardless, and they are well known, like the Americans, to 
pluck out all straggling hairs ; and so it is with the Polynesians, 
some of the Malays, and the Siamese. Mr. Yeitch states that the 
Japanese ladies all objected to our whiskers, considering them 
wery ugly, and told us to cut them off, and he like Japanese 
men/’ The New Zealanders have short, curled beards ; yet 
they formerly plucked out the hairs on the face. They had a 
saying that there is no woman for a hairy man but it would 
appear that the fashion has changed m New Zealand, perhaps 
owing to the presence of Europeans, and I am assured that 
beards are now admired by the Maories 

On the other hand, bearded races admire and greatly value 
their beards , among the Anglo-Saxons every part of the body 
had a recognfeed value ; the loss of the beard being estimated 
at twenty shillings, while the breaking of a thigh was fixed at 
only twelve/’®^ In the East men swear solemnly by their 
beards. We have seen that Chinsurdi, the chief of the Makalolo 
in Africa, thought that beards were a great ornament. In the 
Pacific the Fijian’s beard is profuse and bushy, and is his 
greatest pride ; ” whilst the inhabitants of the adjacent archi- 
pelagoes of Tonga and Samoa are beardless, and abhor a rough 
** chm.” In on© island alone of the Ellice group the men are 
" heavily bearded, and not a httle proud thereof.” 

We thus see how widely the different races of man differ in 
their taste for the beautiful. In every nation sufficiently ad- 
vanced to have made effigies of their gods or of their deified 
rulers, the sculptors no doubt have endeavoured to express their 
highest ideal of beauty and grandeur.®*^ Under this point of view 
it is well to compare m our mind the Jupiter or Apollo of the 
Greeks with the Egyptian oir Assyrian statues ; and these with 
the hideous bas-reliefs on the ruined buildings of Central 
America. 

I have met with very few statements opposed to this conclusion* 


On the Siamese, Pilchard, ibid, 
vol. IV. p 533. On the Japanese, 
Yeitch m ‘ Gaideners’ Chioniele/ 
1860, p. 1104. On the Kew Zea- 
lartdeis. Mantegazza, ‘ Viaggi e 
Stndi/ 1867, p. 526. For the other 
nations mentioned, see refeiences m 
Lawi ence, *■ Lectui es on Physiology,* 
&c 1822, p 272. 

bnbbock, ‘Origin of Civihsi^- 


tion,* 1870, p, 321 

Di. Barnard Davis quotes Mr. 
Prichard and others for these facts 
in regard to the Polynesians, in 
^ Anthiopological Eeview,* Apiil, 
1870, p. 185, 191. 

Ch Comte has remarks to thitf 
effect in his * TiaittS de Legislation,' 
3id edit. 1837, p. 136. 
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Winwood Beade, however, who has had ample oppor- 
tiinities for observation, not only with the negroes of the West 
Coast of AMca, bnt with those of the interior who have never 
associated with EnropeanSj is convinced that their ideas of 
teanty are on the whole the same as ours ; and Pr. Eohlfs writes 
to me to the same effect with respect to Bornn and the coimtriefe 
inhabited by the Pullo tribes. Mr. Beade found that he agreed 
with the negroes in their estimation of the beauty of the native 
girls, and that their appreciation of the beauty of European 
women corresponded with ours. They admire long hair, and 
ase artificial means to make it appear abundant ; they admire 
also a beard, though themselves very scantily provided- Mr. 
Beade leels doubtful what Mnd of nose is most appreciated : a 
girl has been heard to say/^ I do not want to marry him, he has 
got no nose and this shews that a very flat nose is not admired. 
We should, however, bear m mind that the depressed, broad 
noses acd projecting jaws of the negroes of the West Coast are 
exceptional types with the inhabitants of Africa. Notwithstand- 
ing the foregoing statements, Mr. Beade admits that negroes 
* do not like the colour of our skin ; they look on blue eyes with 
' aversion, and they think our noses too long and our hps too 
' tliin/’ He does not think it xirobable that negroes would ever 
prefer the most beautiful European woman, on the mere grounds 
of physical admiration, to a good-looking negress.®® 

The general truth of the principle, long ago insisted on by 
Humboldt/^ that man admires and often tries to exaggerate 
whatever characters nature may have given him, is shewn in 
many ways. The practice of beardless races extirpating every 
trace of a beard, and often all the hairs on the body, affords one 
illustration. The skull has been greatly modified during ancient 
and modern times by many nations, and there can be little 
doubt that this has been practised, especially in K. and S 
America, m order to exaggerate some natural and admired 

The ‘African Sketch Book,^ considei us as superior heings, J 
vol. 11 . 1873, pp 253, 394, 521, should add that a most espei lenccd 
The Fuegians, as I have been in- ob&ervei, Capt. Burton, believes 
formed by a missionary who long that a woman whom we consider 
lesided with them, consider Euio- beautiful is admired throughout the 
pean women as extiemely beautiful; woild, ‘ Anthiopological Beview 
but fi om what we have seen of the March, 1864, p. 245. ’ 

judgment of the othex ahoiigmes of ‘ Personal Karrative,’ Eno*. 

America, I cannot but think that translat, vol, iv. p. 518, and else- 
this must be a mistake, unless in- wheie, Mantegafl;j?(a, m hib ^ Vi»io*gi 
deed the statement refers to the few e Studi,* 1867, strongly insists 
Fuegians who have lived for some this same piinciple. 
time with Euiopeans, and who niu:>t 
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pocTiliarity. Many American Indians are known to admire a liead 
Fo extremely flattened as to appear to ns idiotm. The natives on 
the north-western coast compress the head into a pointed cone ; 
and it is their constant practice to gather the hair into a knot on 
the top of the head, for the sake, as Dr, Wilson remarks, of 
increasing the apparent elevation of the favonrite conoid form.” 
The inhabitants of Arakhan admire a broad, smooth forehead, 
and in order to produce it, they fasten a plate of lead on the 
heads of the new-bom children,” On the other hand, a broad, 
"" well-rounded occiput is considered a great beauty” by the 
natives of the Fiji islands 

As with the skull, so with the nose ; the ancient Huns during 
the age of Attila were accustomed to flatten the noses of their 
infants with bandages, for the sake of exaggerating a natural 
conformation ” With the Tahitians, to be called long-nos^, is 
considered as an insult, and they compress the noses and fore- 
heads of their children for the sake of beauty. The same holds 
v/ith the Malays of Sumatra, the Hottentots, certain Xegroes, 
and the natives of Brazil.'^^ The Ohinese have by nature un- 
usually small feet ; and it is well known that the women of 
the upper classes distort their feet to make them still smaller. 
Lastly, Humboldt thinks that the American Indians prefer 
colouring their bodies with red paint in order to exaggerate 
their natural tint , and until recently European women added 
to their naturally bright colours by rouge and white cosmetics ; 
but it may be doubted whether barbarous nations have generally 
had any such intention in painting themselves. 

In the fashions of our own dress we see exactly the same 
principle and the same desue to carry every point to an extreme ; 
we exhibit, also, the same spirit of emulation. Hut the fashions 
of savages are far more permanent than ours ; and whenever 
their bodies are artiflciaUy modified, this is necessarily the case. 
The Arab women of the Upper Nile occupy about three days in 
dressing their hair ; they never imitate other tribes, but simply 

’■0 On the skulls of the Ameiican On the Huns, Godion, * De 

tribes, see Nott and Gliddon, ‘ Types TEsp^ce,’ tom. 11 1859, p. 300. 

of Mankind/ 1854, p 440, Piichaid, On the Tahitians, Waitz, ‘Anthro- 
‘Phys. Hist, of Mankind,’ vol. 1 polog ’ Eng translat. vol. i. p. 305 
3rd edit. p. 321; on the natives of Marsden, quoted by Prichard, ‘ Phys. 
Aiakhan, bid, vol iv. p 537 Hist, of Mankind/ 3id edit vol v. 
Wilson, ‘ Physical Ethnology,* p 67. Lawience, * Lectures on 
Smithsonian Institution, 1863, p Physiology/ p. 337. 

288; on the Fijians, p. 290. Sir This faot was ascei tamed in 

J. Lubbock Piehistoiic Times/ the ^Reise dei Hovaia* Anthropolog, 
2nd eait 1869, p 506) gives an Thiel/ Dr. Weisbach, 1867, s. 265. 
excellent resnm^ on this subject. 
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»* vie with each other m the snperlativoness of their own style/' 
Dr. Wilson, in speaking of the compressed skulls of yarioiia 
American races, adds, such usages are among the least eradi- 
cable, and long survive the shock of revolutions that change 
dynasties and efface more important national peculiarities 
The same principle comes into play in the art of breeding; 
and we can thus understand, as I have elsewhere explained,'^'* 
the wonderful development of the many races of animals and 
plants, which have been kept merely for ornament. Fanciers 
always wish each character to be somewhat increased , they do 
not admire a medium standard ; they certainly do not desire 
any great and abrupt change in the character of their breeds ; 
they admire solely what they are accustomed to, but they 
ardently desire to see each characteristic feature a little more 
developed. 

The senses of man and of the lower animals seem to he so 
constituted that hrilhant colours and certain forms, as well as 
harmonious and rhythmical sounds, give pleasure and are called 
beautiful; hut why this should be so, we know not. It is 
certainly not true that there is m the mmd of man any universal 
standard of beauty with respect to the human body. It is, 
however, possible that certain tastes may in the course of time 
become inherited, though there is no evidence m favour of this 
behef; and if so, each race would possess its own innate ideal 
standard of beauty. It has been argued that ugliness consists 
in an approach to the structure of the lower animals, and no 
doubt this is partly true with the more civilised nations, in 
which intellect is highly appreciated , but this explanation will 
hardly apply to all forms of ugliness. The men of each race 
prefer what they are accustomed to; they cannot endure any 
great change; hut they like variety, and admire each cha- 
racteristio carried to a moderate extreme.*^® Men accustomed to 
a nearly oval face, to straight and regular features, and to bright 
colours, admire, as we Europeans know, these points when 
strongly developed. On the other hand, men accustomed to 
a broad face, with high cheek-bones, a depressed nose, and a 
black skm, admire these peculiarities when strongly marked. 


^ SmitlLsoman Institution,' 1863, 
p, 289, On the fashions of Arab 
women, Sir S. Baker, *The Nile 
Tributaries,' 1867, p. 121. 

* The Tariation of Animals and 
Plants uncror Ilomestication,’ vol 1 . 
p. 214 ; vol 11 , p 240. 

” SchaafJhanseii, ‘Archiv fiir 


Anthiopologie,' 1866, s 164. 

Ml Bam has collected Men- 
tal and Moral Science,' 1868, pp. 
304—314) about a dozen more or 
less diffeient theories of the idea of 
beauty; but none are quite th? 
same as that here given. 
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No doubt characters of all kinds may be too much developed 
for beauty. Hence a perfect beauty, which implies many 
characteis modified in a particular manner, will be m every 
race a prodigy. As the great anatomist Bichat long ago said, 
if every one were cast m the samo mould, there would l>o no 
such thing as beauty. If all our women were to become as 
beautiful as the Venus de’ Medici, we should for a time be 
charmed , but we should soon wish for variety , and as soon as 
we had obtained variety, we should wish to see certain cha- 
racters a little exaggerated beyond the then existing common 
standard. 


CHAPTEE XX, 

Sboondauy Sexual Chabacteus op Max — mntintwd . 

Ou the eirect*^ ot the contmueil selection of women according to a dilleieiit 
htanddid of beauty in each race — On the causes which mteifeie with 
&ej.ual selection in ciniibed and savage nations — Conditions favoui lUie 
to sexual selection diuing piimeval times — On the manner of actina 
of sexual selection w ith mankind — On the women m savage tubes ha\ 1114 
some powei to choose then husbands — Absence ot h.iir ou the bod\, «iud 
development of the beaid— Colour of the skin — Summaiy. 

We have seen in the last chapter that with all barbarous racc-s 
ornaments, dress, and external appearance are highly valued , 
and that the men judge of the beauty of their women, by widely 
diffeient standards. We must next inquire whether this pie- 
ference and the consequent selection during many generations of 
those women, which appear to the men of each lace the most 
attractive, has altered the character either of the females alone, 
or of both sexes With mammals the geneial rule appeals 
to be that characters of all kinds are inherited equally by the 
males and females ; we might therefore expect that with man- 
kind any characters gamed by the females or by the males 
through sexual selection, would commonly be transferred to the 
offsprmg ot both sexes. If any change has thus been efiocted, it 
IS almost certain that the different races would be differently 
modified, as each has its own standard of beauty. 

With mankind, especially with savages, many causes mterfere 
with the action of sexual selection as far as the bodily frame is 
concerned Civilised men are largely attracted by the mental 
charms of women, by their wealth, and especially by their social 
position; for men rarely marry into a much lo^gy rank. The 
men who succeed in obfmmng tiie*’moreD will 

not have a better chance of leaving a long line ot descendants 
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fclian otlior mart ■with, plainer ■wives, save the few who beq'ueath 
their fortunes according to primogenit-are. With respect to the 
opposite form of selection, namely of the more attractive men by 
the women, although m civilised nations women have free or 
almost free choice, which is not the case with barbarous races, 
yet their choice as largely influenced by the social position and 
wealth of the men ; and the success of the latter m life depends 
much on their intellectual powers and energy, or on the fruits of 
these same powers m their forefathers Ko excuse is needed for 
treating this subject in some detail , for, as the German philo- 
sopher Schopenhauer remarks, the final aim of all love 
intrigues, be they comic or tragic, is really of more importance 
“ than all other ends in human life What it all turns upon is 
“ nothing less than the composition of the next generation . . - 
‘‘ It is not the weal or woe of any one individual^ but that of the 
“ human x’ace to come, which is here at stake.” ^ 

There is, however, reason to believe that in certain civilised 
and semi-civiliscd nations sexual selection has effected some- 
thing in modify mg the bodily frame of some of the members- 
Many persons are convinced, as it appears to me with justice, 
that our aristocracy, including under this term all wealthy 
families in which primogeniture has long prevailed, from ha^vmg 
chosen during many generations from all classes the more beau- 
tiful women as their waves, have become handsomer, according 
to the European standard, than the middle classes ; yet the 
middle classes are placed under equally favourable conditions of 
lifce for the perfect development of the body. Cook remarks that 
the superiority in personal appearance which is observable m 
the erees or nobles in all the other islands (of the Pacific) is 
fo^und m the Sandwich islands , ” hut this may be chiefly due 
to their better food and manner of hfe. 

The old traveller Chardin, in describing the Persians, says 
tlicir blood is now highly refined by frequent intermixtures 
'' with the Georgians and Circassians, two nations which surpass 
all the world in personal beauty. There is hardly a man of 
rank m Persia who is not born of a Georgian or Ciicassian 
mother.” He adds that they inherit their beauty, not from 
their ancestors, for without the above mixture, the men of 
rank m Persia, who are descendants of the Tartars, would be 
‘ extremely ugly.” Here is a more curious case, the piiestessea 

^ ^ Schopeahauei and Daiwimsxn,’ &c 1822, p 393), who attributes 
n - Journal of Anthi opology,^ Jan the beauty of the upper daises in 
1871, p 323. England to the men having long 

- These quotations aie taken fi om selected the more beautiful wcmeii. 
Lawi ance (‘ Lectuies on Physiology/ 
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who attended the temple of Venus Erycina at San-Ginliano in 
Sicily, were selected for their beauty out of the whole of Greece; 
they were not vestal virgms, and Quatrefages/ who states the 
foregoing fact, says that the women of San-Giuliano are now 
famous as the most beautiful m the island, and are sought by 
artists as models But it is obvious that the evidence in ail the 
above cases is doubtful. 

The following case, though relating to savages, is well worth 
givmg from its curiosity. Mr. Winwood Eeade informs me that 
the Jollofs, a tribe of negroes on the west coast of Africa, " are 
“ remarkable for their uniformly fine appearance*^ A friend of 
his asked one of these men, How is it that every one whom I 
meet is so fine-looking, not only your men, but your women ?’* 
The Jollof answered, It is very easily explained ; it has always 
been our custom to pick out our worse-looking slaves and to 
sell them.” It need hardly be added that with all savages, 
female slaves serve as concubines. That this negro should have 
attributed, whether rightly or wrongly, the fine appearance of 
his tribe to the long-continued elimination of the ugly women is 
not so surpiising as it may at first appear ; for I have elsewhere 
shewn* that negroes fully appreciate the importance of selection 
in the breeding of their domestic ammals, and I could give from 
Mr. Beade additional evidence on this head. 

The Causes which p'i event or check the Action of Sexual Selection 
with Savages . — The chief causes are, first, so-called communal 
marriages or promiscuous mtercourse ; secondly, the consequences 
of female infanticide ; thirdly, early betrothals , and lastly, the 
low estimation in which women are held, as mere slaves. These 
four points must be considered m some detail 

It IS obvious that as long as the pairing of man, or of any 
other ammal, is left to mere chance, with no choice exerted by 
either sex, there can be no sexual selection ; and no effect will be 
pioduced on the offspring by certain individuals ha vmg had an 
advantage over others in their courtship Now at is asserted 
that there exist at the present day tribes which practise what Sir 
J. Luljbock by courtesy calls communal ; that is, all the 

men and women in the tribe are husbands and wives to one an- 
other. The licentiousness of many savages is no doubt astonish- 
ing, but it seems to me that more evidence is requisite, before we 
fully admit that their intercourse is in any case promiscuous. 
Nevertheless all those who have most closely studied the subject,® 

® ^ Anthropelogie/ ‘ Eevae des Plants under Domestication/ vol. i. 
Cours Scientifiques/ Oct. 1868, p. p. 207. ^ ^ ^ ^ 

^21 * Sir J. Lubbock, ‘The Oiigin of 

♦ ‘The ^ anation of and Civilifiation/ 1870, chap, lu, espeoi*- 
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and whose judgment is worth much more than mine, belicro 
that communal marriage (this expression being TariOTisly guarded) 
was the original and universal form throughout the world, in- 
cluding therein the intermarriage of brothers and sisters. The 
lato Sir A. Smith, who had travelled widely in S. Africa, and 
knew much about the habits of savages there and elsewhere, ex- 
pressed to me the strongest opinion that no race exists in which 
woman is considered as the property of the community. I believe 
that his judgment was largely determined by what is implied by 
the term marriage Throughout the following discussion I use 
the term in the same sense as when naturalists speak of animals 
as monogamous, meanmg thereby that the male is accepted by or 
chooses a single female, and hves with her either during the 
breeding-season or for the whole year, keepmg possession of 
her by the law of might ; or, as when they speak of a polygamous 
species, meaning that the male lives with several females This 
kind of marriage is all that concerns us here, as it suffices for 
the work of sexual selection But I know that some of the 
writers above referred to, imply by the term marriage, a recog- 
nised right, protected by the tribe. 

The indirect evidence in favour of the hehef of the former 
prevalence of communal marriages is strong, and rests chiefly on 
the terms of relationship which are employed between the 
members of the same tribe, implying a connection with the tribe, 
and not with either parent- But the subject is too large and 
complex for even an abstract to be here given, and I will confine 
myself to a few remarks. It is evident in the case of such 
marriages, or where the marriage tie is very loose, that the 
relationship of the child to its father cannot be known. But it 
seems almost incredible that the relationship of the child to its 
mother should ever be completely ignored, especially as the women 
in most savage tribes nurse their infants for a long time. 
Accordingly, in many cases the lines of descent are traced 
through the mother alone, to the exclusion of the father- But 
in other cases the terms employed express a connection the 

ally pp 00-67. Mr. McLennan, m memoir on. the cla^sificatory system 
his cAtiemely yaluable work on of lelationship (‘Pioc. Ameiican 
‘ Piimitire Mdinage,*' 1865, p. 163, Acad, of Sciences,^ voL vn Feb. 
speaks of the union of the sexes 1868, p 473), concludes that poly- 
the earliest times as loose, gamy and all foims of maiiiage 
transitoiy, and m some degiee duimg piimeval times weie essen- 
“ promibcnous.” Mi McLennan and tially unknown. It appeals also, 
S*r J. Lubbock hare collected much from Sir J. Lubbock's woik, that 
evidence on the extreme licentious- Bachofen likewise believes that 
oess of savages at the pi esent time. communal mteicmise oiigm^Uy 
hlx. L. H, Moigan, in his inteiesa.ng pievailed. 



OscA?. XX Man — Checks to Sexual Selection. 589 


tribe alone, to tbe exclusion even of the mother. It seems 
possible that the connection betvreen the related members of the 
same barbarous tribe, exposed to all sorts of danger, might be so 
much more important, owing to the need of mutual protection 
and aid, than that between the mother and her child, as to lead 
to the sole use of terms expressive of the former relationships ; 
but Mr. Morgan is convinced that this view is by no means 
sufficient. 

The terms of relationship used in different parts of the world 
may be divided, according to the author just quoted, into two 
great classes, the cla^siflcatory and descriptive, — the latter being 
employed by us. It is the classificatory system which so strongly 
leads to the behef, that communal and other extremely loose 
forms of marriage were originally umversal But as far as I can 
see, there is no necessity on this ground for believing in abso- 
lutely promiscuous intercourse ; and I am glad to find that this 
is Sir J. Xiubbock^s view. Men and women, hke many of the 
lower animals, might formerly have entered into stiict though 
temporary unions for each birth, and in this case nearly as much 
confusion would have arisen m the terms of relationship, as in 
the case of promiscuous intercourse. As far as sexual selection 
is concerned, all that is required is that choice should be exerted 
before the parents umte, and it signifies httle whether the unions 
last for life or only for a season. 

Besides the evidence derived from the terms of relationship, 
other Imes of reasoning indicate the former wide prevalence of 
communal marriage Sir J. Lubbock accounts® for the stiange 
and widely-extended habit of exogamy — ^that is, the men of one 
tribe taking wives from a distmctrfiiEe, — ^by communism having 
been the original form of mtei course; so that a man never 
obtamed a wile for himself unless he captured her from a 
neighbouring and hostile tribe, and then she would naturally 
have become his sole and valuable property. Thus the practice 
of capturing wives might have arisen ; and from the honour so 
gaii^ it might ultimately have become the universal habit 
According to Sir J. Lubbock,® we can also thus understand "" the 
necessity of expiation for marriage as an infrmgement of tribal 
rites, smee, according to old ideas, a man had no nght to 
appropriate to himself that which belonged to the whole 
tribe.” Sir J. Lubbock farther gives a curious body c^f 
facts shewing that m old times high honour was bestowed on 
women who were utterly hcentious ; and this, as he explains, is 

* Address to Biitish Association dition of the Lowei Eaces of Man,* 
I'll the Social and Religious Con- 1870, p. 20. 
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intelligible, if we admit that promiscuous intercourse was the 
aboriginal, and therefore long reTered custom of the tribe J 
Although the manner of development of the marriage-tie is an 
obscure subject, as we may infer from the divergent opinions on 
several points between the t hree auth ors who have studied it 
most closely, namely, Mr. Morgan, Mr. McLennan, and Sir J. 
Imbl^c^ yet from the foregoing and several other lines of 
evidence it seems probable^ that the habit of marriage, m any 
strict sense of the word, has been gradually developed ; and that 
almost promiscuous or very loose intercourse was once ex- 
tremely common throughout the world. Nevertheless from the 
strength of the feeling of jealousy all through the animal 
kingdom, as well as from the analogy of the lower animals, more 
particularly of those which come nearest to man, I cannot 
behevs that absolutely promiscuous intercourse prevailed m 
times past, shortly before man attamed to his present rank in 
the zoological scale. Man, as I have attempted to shew, is 
certainly descended from some ape-like creature. With the 
existing Quadiiimana, as far as their habits are known, the 
males of some species are monogamous, but live during only a 
part of the year with the females ; of this the orang seems to 
afford an instance. Several kinds, for example some ot the 
Indian and American monkeys, are strictly monogamous, and 
associate all the year round with their wives. Others are poly- 
gamous, for example the gorilla and several American species, 
and each family lives separate Even when this occurs, the 
families inhahitmg the same district are probably somewhat 
social : the chimpanzee, for instance, is occasionally met with in 
large bands. Again, other species are polygamous, but several 
males, each with his own females, hve associated in a body, as with 
several species of baboons ^ We may mdeed conclude from what 
we know of the jealousy of all male quadrupeds, armed, as many 
of them are, with special weapons for battling with their rivals, 
that promiscuous intercourse in a state of nature is extremely 


*Ongm of Civilisation/ 1870, 
p 86. In the several woiks above 
quoted, there will be found copious 
evidence on lelationslnp through 
the females alone, or with the tube 
^lone. 

® jMi. C- Staniland Wake argues 
stiongly Anthropologia/ March, 
1874-, p 197) against the views held 
oy these thiee wi iters on the former 
prevalence of almost promiscuous 
intercourse 5 and he thinks that the 


classificatorj system of i elationship 
can be otherwise explained 

® Brehm Ilhist. Theuleben/ B. 
1 p. 77) says Cynocepkalus hama- 
dryas lives in great troop*^ contain- 
ing twice as many adult females as 
adult males. See Rengger on Ame- 
rican polygamous species, and Owen 
(^Anat of Veitebrates/ vol m. p. 
746) on American ♦ monogamous 
species. Other le/eiences might be 
added 
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improbable The paumg may not last for life, but only for eaen 
tirfch, yet if the males 'W’hich are the strongest and best able to 
defend or otherwise assist their females and young, were to 
select the more attractiye females, this would suffice tor sexual 
selection. 

Therefore, looking far enough back in the stream of time, and 
judgmg from the social habits of man as he now exists, the most 
probable view is that he aboriginally lived in small communities, 
each with a smgle wife, or it powerful with several, whom he 
Jealously guarded against all other men Or he may not have 
been a social animal, and yet have lived with several wives, like 
the gorilla ; for all the natives agree that but one adult male 
is seen in a band , when the young male grows up, a contest 
takes place for mastery, and the strongest, by killing and 
driving out the others, establishes himself as the head of the 
community ’’ The younger males, being thus expelled and 
wandermg about, would, when at last successful in linding a 
paitner, prevent too close interbreeding withm the limits of the 
same family. 

Although savages are now extremely licentious, and althougli 
communal marriages may formerly have largely prevailed, yet 
many tubes practise some form of marriage, but of a far more las 
nature than that of civilised nations. Polygamy, as Just stated, 
IS almost universally followed by the leading men m every tribe. 
Nevertheless theie are tribes, standing almost at the bottom of 
the scale, which are strictly monogamous. This is the case with 
the Yeddahs of Ceylon . they have a saying, according to Sir J 
Xjubhock,^^ that death alone can separate husband and wife ” 
An intelligent Kandyan chief, of course a polygamist, was 
perfectly scandalised at the utter barbarism of living witli 
only one wife, and never parting until separated by death.” 
It was, he said, Just like the Y^anderoo monkeys.” Whether 
savages who now enter mto some form of marriage, either poly- 
gamous or monogamous, have retained this habit from primeval 
times, or whether they have returned to some form of marriage, 
after passing through a stage of promiscuous mtercourse, I will 
not pretend to conjectuie. 

IiiJ-anticide, — This practice is now very common throughout 
the world, and there is reason to believe that it prevailed^ much 
more extensively during former times.^^ Parbarians iind it 

Dx Savage, la * Boston Journal Mr MTennan, * PiimUive 

of Kat. Hi&t.' vol. V. 1845-47, p Marriage/ 1865, See ehj^ciai’y on 

423. exogamy and lufinticide, pp. 13 Jj 

11 < Frehistoiic Times/ 1869^ 133, 165. 

424 . 
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difhcult to support tliemselYes and their children, and it is a 
simple plan to kill their infants. In South America some tribes, 
according to Azara, lormerly destroyed so many infants of both 
sexes, that they were on the point of extmction* In the Poly- 
nesian Islands women have been known to kill from four or five, 
to even ten of their children ; and Ellis could not find a single 
v7oman who had not killed at least one. In a village on the 
eastern frontier of India Colonel MacGulloch found not a single 
female child. Wherever infanticide^^ prevails the struggle for 
existence will be in so far less severe and all the members of the 
tube will ha\ e an almost equally good chance of rearing their 
lew surviving children. In most cases a larger number of 
female than of male infants are destroyed, for it is obvious that 
the latter are of more value to the tribe, as they will, when 
grown up, aid m defending it, and can support themselves. 
But the trouble experienced by the women in rearing children, 
their consequent loss of beauty, the higher estimation set on 
them when few and their happier fate, are assigned by the 
women themselves, and by various observers, as additional 
motives for infanticide. 

When, owing to female infanticide, the women of a tribe were 
few, the habit of capturing wives from neighbouring tribes would 
naturally arise. Sir J. Lubbock, however, as we have seen, 
attributes the practice in chief part, to the former existence of 
communal marriage, and to the men having consequently 
captured women from other tribes to hold as their sole propeity. 
Additional causes might be assigned, such as the communities 
being veiy small, in which case, mariiageable women would 
otten be deficient That the habit was most extensively practised 
during former times, even by the ancestors of civilised nations, 
is clearly shewn by the preservation of many curious customs 
and ceremonies, of which !RIr. McLennan has given an mteresting 
account. In our own marriages the best man ” seems origin- 
ally to have been the chief abettor of the bridegroom m the act 
of capture Now as long as men habitually procured their wives 
through violence and craft, they would have been glad to seize on 
any woman, and would not have selected the more attract! ve one^. 
But as soon as the practice of procuring wives from a distjiict 
tribe was efiected through barter, as now occurs m many places, 
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the more attractive women would generally have been piircbasad. 
The incessant crossing, however, between tribe and tril>e, which 
necessarily follows from any form of this habit, would tend to 
keep all the people inhabiting the same country nearly uniform 
in character ; and this would interfere with the power of sexual 
selection m differentiating the tribes. 

The scarcity of women, consequent on female infanticide, leads, 
also, to another practice, that of polyandry, still common in 
several parts of the world, and which formerly, as Mr. M^Xennan 
bolieves, prevailed almost universally; but this latter conclusion 
is doubted by Mr. Morgan and Sir J. iubbock,^* Whenever two 
or more men are compelled to marry one woman, it is certain 
that all the women of the tribe will get married, and there will 
be no selection by the men of the more attractive women. But 
imder these circumstances the women no doubt will have the 
power of choice, and will prefer the more attractive men. Azara, 
for mstance, desciibes how carefully a Guana woman bargams 
for all sorts of privileges, before accepting some one or more 
husbands; and the men in consequence take unusual care of 
their personal appearance. So amongst the Todas of India, who 
practise polyandry the girls can accept or refuse any man.^^ 
A very ugly man m these cases would perhaps altogether fail 
in getting a wife, or get one later in life ; but the handsomer 
men, although more successful in obtaining wives, would not, as 
fax as we can see, leave more oSspring to inherit their beauty 
than the less handsome husbands of the same women. 

Early Bet'tothals and Slavery of Women ., — With many savages 
it is the custom to betroth the females whilst mere infants; and 
this would effectually prevent preference being exerted on either 
side according to personal appearance. But it would not prevent 
the more attractive women from bemg afterwards stolen or taken 
by force from their husbands by the more powerful men ; and 
this often happens m Australia, America, and elsewhere. The 
same consequences with reference to sexual selection would to a 
certain extent follow, when women are valued almost solely as 
slaves or beasts of burefen, as is the case with many savages. 
The men, however, at all times would prefer the handsomest 
slaves according to their standard of beauty. 

We thus see that seveial customs prevail with savages which 
must greatly interfere with, or completely stop, the action of 
sexual selection. On the other hand, the conditions of life to 

‘ Primitive Maiiiage,’ p 208; polyandiy. 

Sir J Lubbock, ^Origin of Civilisa- A:saia, ‘Voyages,’ &c torr li. 

tion,’ p. too. See also Mi Moigan, pp 92—95, Colonel Marshall, 
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whicli saTages are exposed, and some of their habits, are favonr- 
able to natural selection ; and this comes into play at the same 
time -with sexual selection. Savages are known to suffer severely 
from recurrent famines; they do not increase their food by 
artificial means ; they rarely retrain from marriage/® and generally 
marry whilst young. Consequently they must be subjected to 
occasional hard struggles for existence, and the favoured indi~ 
viduals wiU alone survive. 

At a very early period, before man attained to his present 
rank in the scale, many of his conditions would he different from 
what now obtams amongst savages. Judging from the analogy 
of the lower animals he would then either live with a smgle 
female, or he a polygamist. The most powerful and able males 
would succeed best in obtaining attractive females. They would 
also succeed best in the general struggle for hfe, and in defend- 
ing their females, as well as their offspring, from enemies of all 
kinds. At this early period the ancestors of man would not bo 
sufficiently advanced in intellect to look forward to distant 
contingencies, they would not foresee that the rearing of all 
their children, especially their female children, would make the 
struggle for life severer for the tribe. They would be governed 
more by their instmcts and less by their reason, than are savages 
at the present day They would not at that period have 
partially lost one of the strongest of all mstincts, common to all 
the lower animals, namely the love of their yoxmg offsprmg ; and 
consequently they would not have practised female mfantioide. 
Women would not have been thus rendered scarce, and poly- 
andry would not have been practised , for hardly any other cause, 
except the scarcity of women seems sufficient to break down the 
natural and widely prevalent feeling of jealousy, and the desire of 
each male to possess a female for himself Polyandry would be a 
natural stepping-stone to communal marriages or almost pro- 
miscuous intercourse ; though the best authorities believe that 
this latter habit preceded polyandry Purmg primordial times 
there would be no early betrothals, for this implies foresight. Nor 
would women he valued merely as useful slaves or beasts of 
burthen Both sexes, if the females as well as the males were per- 
mitted to exert any choice, would choose their partners not for 
mental charms, or property, or social position, but almost solely 
irom external appearance. All the adults would marry or pair, 

Bmchdl says (‘Tiavels in S Azara (‘Voyages dans TAmeiique 
Ahicd/ vol. 11 1824, p 68), that Mend ’ tom. ii. 1809, p 21) makes 

among the wild nations ot Southern precisely the same remark in legard 
Africa, neithei men nor women ever to the wild Indians of South 
pasi^ their lives in a state of celibacy. riea. 



Chap. XX. — Mode of Sexttal Selectiofz. 


595 


and all the offspimg, as far as that was possible, would be reared , 
so that the struggle for existence would be periodically ex- 
cessively severe. Thus during these times all the conditions for 
sexual selection would have been more favourable than at a 
later period, when man had advanced in his intellectnai powers 
but had retrograded in his instincts. Therefore, whatever 
influence sexual selection may have had in producing the 
differences between the races of man, and between man and 
the higher Quadrumana, this indiience would have been more 
powerful at a remote period than at the present day, though 
probably not yet wholly lost. 

The Manner of Ajction of Seccual Selection %v%th Mankind, — With 
primeval men under the favourable conditions just stated, and 
with those savages who at the present tune enter into any 
marriage tie, sexual selection has probably acted m the following 
manner, subject to greater or less mterference from female in- 
fanticide, early betrothals, &c. The strongest and most vigorous 
men, — those who could best defend and hunt for their tamihes, 
who were provided with the best weapons and possessed the 
most property, such as a large number of dogs or other 
animals, — would succeed in rearing a greater average number of 
offsprmg than the weaker and poorer members of the same 
tribes There can, also, be no doubt that such men would 
generally be able to select the more attractive women. At 
present the chiefs of nearly every tribe throughout the world 
succeed in obtaining more than one wife. I hear from Mr. 
Mantell, that until recently, almost every girl in Xew Zealand, 
who was pretty, or promised to be pretty, was tajm to some 
chief. With the Kafirs, as hir. O. Hamilton states/*^ the 
chiefs generally have the pick of the women for many miles 
round, and are most persevering in establishing or confirming 
their privilege We have seen that each race has its own 
style of beauty, and we know that it is natural to man to admire 
each characteristic point m his domestic animals, dress, orna- 
ments, and personal appeal ance, when carried a little beyond the 
average if then the several fojegomg propositions be admitted, 
and I cannot see that they are doubtful, it would be an inex- 
plicable circumstance, if the selection of the moie attractive women 
by the more powerful men of each tube, who would rear on an 
a’veiage a greater number of childien, did not after the lapse 
of many generations somewhat modity the chaiacter of the tribe. 

When a foreign breed of our domestic animals is introduced 
into Li new country, or when a native breed as long and caietully 

“ Antli3 < poio^cai lievir-*vy J >11 187U, p 
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attended to, either for use or ornament, it is found after several 
generations to have uiidergone a greater or less amount of change, 
whenever the means of comparison exist. This follows from 
unconscious selection during a long senes of generations — ^that is, 
the preservation of the most approved individuals — without any 
wish or expectation of such a result on the part of the breeder. 

again, if during many yearn two careful breeders rear animals 
of the same family, and do not compare them together or with a 
common standard, the ammals are found to have become, to the 
snrpnse of their owners, slightly different- Each breeder has 
impressed, as Yon Nathusius well expresses it, the character of 
his own mind — ^his own taste and judgment — on his animals. 
What reason, then, can be assigned why similar results should 
not follow from the long-continued selection of the most admired 
women by those men of each tribe, who were able to rear the 
greatest number of children? This would be unconscious 
selection, for an efect would be produced, independently of any 
wish or expectation on the part of the men who preferred certain 
women to others. 

1/et us suppose the members of a tribe, practising some form 
of marriage, to spread over an unoccupied contment, they would 
soon split up into distinct hordes, separated ftom each other by 
various barriers, and still more effectually by the incessant wars 
between all barbarous nations. The hordes would thus be 
ex 2 x>sed to slightly different conditions and habits of life, and 
would sooner or later come to differ in some small degree. As 
soon as this occurred, each isolated tribe would form for itself a 
slightly different standard of beauty ; and then unconscious 
selection would come into action through the more poweiful 
and leading men preferring certain women to others. Thus 
the differences between the tribes, at first very slight, would 
gradually and inevitably be more or less increased. 

With ammals in a state of nature, many characters proper to 
the males, such as size, strength, special weapons, courage and 
pugn«acity, have been acquired through the law of battle. The 
semi-human progenitors of man, like their allies the Quadiumana, 
mil almost certainly have been thus modified , and, as savages 
still fight for the possession of their women, a similar process of 

^ The Waiiation of Animals and Fiench ait.sts, that the idea of 
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eolection lias probably gone on in a greater or less degree to tlio 
present day. Other characters proper to the males of the lovrer 
animals, such as bright colours and various ornaments, have been 
acquired by the more attractive males having been preferred by 
the females. There are, however, exceptional cases in which the 
males are the selecters, instead of having been the selected. We 
recognise such cases by the females being more highly orna- 
mented than the males, — ^their ornamental characters having 
been transmitted exclusively or cMefLy to their female offspring. 
One such case has been described in the order to which man 
belongs, that of the Khesus monkey. 

Man IS more powerful m body and mind than woman, and in 
the savage state he keeps her in a far more abject state of bondage, 
than does the male of any other animal; therefore it is not sur- 
prising that he should have gamed the power of selection. 
Women are everywhere conscious of the value of their own beauty ; 
and when they have the means, they take more dehght m deco- 
rating themselves with all sorts of ornaments than do men. They 
borrow the plumes of male birds, with which nature has decked 
this sex in order to charm the females. As women have long been 
selected for beauty, it is not surprising that some of their succes- 
sive variations should have been transimtted exclusively to the 
same sex; consequently that they should have transmitted 
beauty in a somewhat higher degree to their female than to their 
male offspring, and thus have become more beautiful, according 
to general opinion, than men. Wome n h owever, certainly 
transnnt most of their characters, including some beauty, to 
their offsprmg of both sexes ; so that the continued preference by 
the ■meSroTeacETrace for the more attractive women, according to 
their standard of taste, will have tended to modify in the same 
manner all the individuals of both sexes belongmg to the race. 

With respect to the other form of sexual selection (which with 
the lower anim als is much the more common), namely, when the 
females are the selectors, and accept only those males which 
excite or charm them most, we have reason to believe that it 
formerly acted on our progenitors. Man in all probability owes 
his beard, and perhaps some other characters, to inheritance 
from an ancient progenitor who thus gamed Ms ornaments. IBut 
this form of selection may have occasionally acted during later 
times; for m utterly barbarous tribes the women have more 
power in choosing, rejecting, and tempting their lovers, or oi 
afterwards changing their husbands, than might have been 
expected. As this is a point of some importance, I will give in 
detail such evidence as I have been able to collect. 

Hearne describes how a woman in one of the tribes of Arctic 



598 


The Desce7tt of Ma7t, 


Part Til. 


America repeatedly ran away from her husband and joined her 
lover , and with the Charruas of S. America, accoidingto Azaia, 
divorce is quite optional Amongst the Abipones, a man on 
choosing a wife, bargains with the paients about the price Bnt 
“ it frequently happens that the girl rescinds what has been 
agreed upon between the parents and the bridegroom, 
obstinately rejecting the very mention of marriage/' She often 
runs away, hides herself, and thus eludes the bridegroom. 
Oaptam Musters who lived with the Patagonians, says that their 
marriages are always settled by inclination , if the parents 
make a match contrary to the daughter's will, she refuses and 
IS never compelled to comply.'* In Tierra del Fuego a yoxmg 
man first obtams the consent of the parents by doing them some 
service, and then he attempts to carry off the girl ; but if she is 
unwilling, she hides herself ia the woods until her admirer is 
heartily tired of looking for her, and gives up the pursuit , but 
this seldom happens " In the Fiji Islands the man seizes on 
the woman whom he wishes for his wife by actual or pretended 
force ; but on reaching the home of her abductor, should she not 
approve of the match, she runs to some one who can protect 
her : if, however, she is satisfied, the matter is settled forthwith." 
With the Kalmucks there is a regular race between the bride and 
bridegroom, the former having a fair start; and Clarke ‘"‘was 
“ assured that no instance occurs of a girl being caught, unless 
‘^'she has a partiahfy to the pursuer." Amongst the wild tribes 
of the Malay Archipelago there is also a racing match ; and it 
appears from M. Eourien's account, as Sir J. Lubbock remarks, 
that “ the race ‘ is not to the swift, nor the battle to the strong,' 
^^but to the young man who has the good fortune to please 
^^his intended bride" A similar custom, with the same result, 
prevails with the Koraks of North-Eastern Asia 

Turning to Africa : the Kafirs buy their wives, and ^rls are 
severely beaten by their fathers if they will not accept a chosen 
husband ; but it is manifest from many facts given by the Bev. 
Mr. Shooter, that they have considerable power of choice. Thus 
very ugly, though rich men, have been known to fail in getting 
wives. The girls, before consenting to be betrothed, compel the 
men to shew themselves off first m front and then behind, and 
'' exhibit their paces." They have been known to propose to a 
man, and they not rarely run away with a favoured lover. So 
again, IVIr Leslie, who Was intimately acquainted with the Kafirs, 
says, it is a mistake to unagme that a girl is sold by her father 
in the same manner, and with the same authority, with which 
he would dispose of a cow." Amongst the degraded Bush- 
men of S. Africa, when a girl has grown up to womanhood 
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without haYing been betrothed, which, however, does not often 
happen, her lover must gain her approbation, as well as that of 
'^'the parents Mr, Winwood Beade made mqmries for me 
with respect to the negroes of Western Africa, and he informs 
me that “ the women, at least among the more intelligent Pagan 
tribes, have no difficulty in getting the husbands whom they 
may desire, although it is considered unwomanly to ast a 
man to marry them. They are quite capable of falling in love, 
"" and of forming tender, passionate, and faithful attachments/' 
Additional cases could be given. 

We thus see that with savages the women are not in quite so 
abject a state in relation to marriage, as has often been supposed 
They can tempt the men whom they prefer, and can sometimes 
reject those whom they dislike, either before or after marriage. 
Preference on the part of the women, steadily acting in any one^ 
direction, would ultimately affect the character of the tribe , for^ 
the women would generally choose not merely the handsomest 
men, according to their standard of taste, hut those who were at 
the same time best able to defend and supportthem. Such well- 
endowed pairs would commonly rear a larger number of offeprmg 
than the less favoured. The same result would obviously follow 
in a still more marked manner, if there was selection on both sides ; 
that IS if the more attractive, and at the same time more powerful 
men were to prefer, and were preferred by, the more attractive 
women. And this double form of selection seems actually to 
have occurred, especially during the earher periods of our long 
history. 

We will now examine a little more closely some of the charac- 
ters which distinguish the several races of man firomone another 
and from the lower a n i m als, namely, the greater or less deficiency 
of hair on the body, and the colour of the skin. We need say 
nothing about the great diversity in the shape of the features and 
of the skull between the different races, as we have seen in the 
last chapter how different is the standard of beauty in these 
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respects. These characters will therefore pfohahly have beeTi 
acted on throtigh sexnal selection , but we have no means of 
judging whether they have been acted on chiefly from the male 
or female side The musical faculties of man have likewise been 
already discnssed. 

Absentee of Hair on the Hody^ and its Development on the Face 
and Head. — From the presence of the woolly hair or lanngo on 
the human foetus^ and of rudimentary hairs scattered over the 
body durmg maturity, we may infer that man is descended from 
some animal which was born hairy and remamed so durmg life. 
The loss of hair is an inconvenience and probably an injury to man, 
even m a hot climate, for he is thus exposed to the scorching 
of the sun, and to sudden chills, especially during wet weather. 
As Mr. Wallace remarks, the natives m all countries are glad to 
protect their naked backs and shoulders with some slight covering. 
Ko one supposes that the nakedness of the skm is any direct 
advantage to man ; his body therefore cannot have been divested 
of hair through natural selection ^ Nor, as shewn in a former 
chapter, have we any evidence that this can be due to the 
direct action of climate, or that it is the result of correlated 
development. 

The absence of hair on the body is to a certain extent a 
secondary sexual character; for in all parts of the world women 
are less hairy than men [Therefore we may reasonably suspect 
that this character has been gained through sexual selection. 
We know that the faces of several species of monkeys, and large 
surfaces at the posterior end of the body of other species, have 
been denuded of hair , and this we may safely attribute to sexual 
selection, for these surfaces are not only vividly coloured, but some- 
times, as with the male mandrill and female rhesus, much more 
vividly in the one sex than in the other, especially during the 
breeding-season. I am informed by Islr. Bartlett that, as these 
animals gradually reach maturity, the naked surfaces grow 
larger compared with the size of their bodies The hair, how- 
ever, appears to have been removed, not for the sake of nudity, 
but that the colour of the skin may be more fully displayed. So 

‘ Conti ibntioBs to the Theory Tiew C Transactions of Devonshire 
of Natural Selection/ 1870, p. 346. Assoc for Science,’ 1870) remarks 
Ml Wallace believes (p. 350) « that that had Mr Wallace « employed 
*‘&ome intelligent power has guided ^‘his usual ingenuity on the ques- 
“ or determmed the development of “tion of man’s haiiless skm he 
man ; ” and he considers the haii- might have seen the jossihiiity of 
less condition of the skm as coming «its selection through its supeiior 
undei this head The Rev T. R. « beauty or the health attaching to 
btebbing, m commenting on this ‘‘supeiioi cleanliness/' 
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again witli many bircls^ it appeai-s as if the head and neck had 
been divested of feathers through sexual selection^ to exhibit the 
brightly-coloured skin. 

As the body in woman is less hairy than in man, and as this 
character is common to all races^ we may conclude that it was 
our female semi-human ancestors who were first divested of hair, 
and that this occurred at an extremely remote period before the 
several races had diverged from a common stock. Whilst our 
female ancestors were gradually acquiring this new character of 
nudity, they must have transmitted it almost equally to their 
offspring of both sexes whilst young ; so that its transmission, 
as with the orham^Uts of many mammals and birds, has not been 
hmited either by sex or age. There is nothing surprising in a 
partial loss of hair having been esteemed as an ornament by our 
ape-like progenitors, for we have seen that innumerable strange 
characters have been thus esteemed by animals of all kinds, and 
have consequently been gamed through sexual selection Xor 
IS it surprising that a slightly injurious character should have 
been thus acquired ; for we know that this is the case with the 
plumes of certain birds, and with the horns of certain stags 

The females of some of the anthropoid apes, as stated in a 
former chapter, are somewhat less hairy on the under surface 
than the males ; and here we have what might have afforded a 
commencement for the process of denudation. With respect to 
the completion of the process through sexual selection, it is well 
to bear in mind the New Zealand proverb, There is no woman 

for a hairy man.” All who have seen photographs of the 
Siamese hairy family will admit how ludicrously hideous is the 
opposite extreme of excessive hairiness. And the kmg of Siam 
had to bribe a man to marry the first hairy woman in the 
family, and she transmitted this character to her young off- 
sprmg of both sexes 

Some races are much more hairy than others, especially the 
males ; but it must not be assumed that the more hairy races, 
such as the European, have retained their primordial condition 
more completely than the naked races, such as the Kalmucks 
or Americans. It is more probable that the hairmess of the 
former is due to partial reversion; for characters which have 
been at some former period long inherited, are always apt to 
return. We have seen that idiots are often very hairy, and they 
are apt to revert in other characters to a lower animal type. It 
does not appear that a cold climate has been influential in 
leading to this kind of reversion ; excepting perhaps with the 

^ ^The Variation of Animals and Plants nndei Domestication,* vol. li 
1868, p. 327 
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negroes, "wlio PaTe been reared dturing se'^eral generations in 
the United States,^® and possibly with the Amos, who inhabit 
the northern islands of the Japan archipelago. Bnt the laws of 
inheritance are so complex than we can seldom -understand their 
action. If the greater hairiness of certain races be the result of 
reversion, unchecked by any form of selection, its extreme 
variability, even -within the limits of the same race, ceases to be 
remarkable.^* 

With respect to the beard in man, if we turn to our best guide, 
the Quadrumana, we find beards equally developed in both 
sexes of many species, but in some, either confined to the males, 
or more developed in them than m the females From this fact 
and from the curious arrangement, as well as the bright colours 
of the hair about the heads of many monkeys, it is highly 
probable, as before explamed, that the males first acquired their 
beards through sexual selection as an ornament, transmitting 
them in most cases, equally or nearly so, to their offspring of 
both sexes. We know from Fschricht^^ that with mankind, the 
female as well as the male foetus is furnished with much hair on 
the face, especially round the mouth; and this indicates that 
we are descended from progenitors, of whom both sexes were 
bearded It appears therefore at first sight probable that man 
has retained his beard from a very early period, whilst woman 
lost her beard at the same time that her body became almost 
completely divested of hair, Even the colour of our beards seems 
to have been inherited from an ape-like progenitor ; for when 


23 < Investigations into Military 
and Anthropological Statistics of 
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races of man would be eminently 
liable to 1 evert to the prim oi dial 
hairy character of their early ape- 
like piogemtors. 

Hardly any view advanced in 
this woik has met with so much 
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'Die Foitschritte des Darwmismus/ 
1874, p 80) as the above explana- 
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nudity of the skin is to a ceitaij 
extent a secondary sexual chaiactei 
in man and in some of the Quad* 
rumana 

' Ueber die Bichtung der 
Haare am Menschlichen Koipei,’ 
m Muller's *Archiv fur Anat and 
Phys.' 1837, s- 40. 
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there is any diflcerence in tint between the hair of the head and 
the beard, the latter is lighter coloured in aU monkeys anti 114 
man. In those Quadruinana m which the male has a larger 
beard than that of the temale, it is fully developed only at 
maturiTy, just as with mankind , and it is possible that only the 
later stages of development have been retained by man* In 
opposition to this view of the retention of the beard from an 
early period, is the fact of its great variability in different races, 
and even within the same race; for this indicates reversion, — 
long lost characters being very apt to vary on re-appearance 
Nor must we overlook the part which sexual selection may 
have played in later times , for we know that with savages, the 
men of the beardless races take infinite pams mciadicatingevery 
hair from their faces as something odious, whiht the men of 
the bearded I'aees feel the greatest pride in their beards. The 
women, no doubt, participate in these feelings, and if so sexual 
selection can hardly have failed to have e:l^ected something in the 
course of later times. It is also possible that the long-continued 
habit of eradicating the hair may have produced an mherited 
effect* Dr. Brown-Sequard has shewn that if'certam animals are 
operated on m a particular manner, their offspring are affected 
Further evidence could be given of the inheritance of the effects 
ot mutilations, but a fact lately ascertained by Mr* Sal vin”‘* 
has a more direct bearing on the present question; for he has 
shewn that the motmots, which are known habitually to bite off 
the barbs of the two central tail-feathers, have the barbs of these 
feathers naturally somewhat reduced Nevertheless with man- 
kind, the habit of eradicating the beard and the hairs on the 
body would probably not have arisen until these had already 
become by some means reduced. 

It is difficult to form any judgment as to how the hair on the 
head became developed to its present great length in many races. 
Eschricht^^ states that in the human foetus the hair on the face 
during the fifth month is longer than tlrat on the head; and 
this indicates that our semi-hnman progenitors were not 
furnished with long tresses, which must therefore have been 
a late acquisiticn. This is likewise indicated by the extra- 
ordinal y difference m the length of the hair m the different 
races , m the negro the hair forms a mere curly mat ; with us 

2 ® ^ On the ta l-feathers of Momo- Some distinguished ethnologists, 
tus* * Froc. Zoolog. Soc / 1873, p. amongst otheis M. Gosse of Geneva, 
429, believe that aitificial modifiiationst 

Mr. Sproat has suggested of the skull tend to be inherited. 
(‘Scenes and Studies of Savage ^ ‘ Ueber die Ricbtung,' ibid. u. 
lifts,’ 1868, p. 25) this same view -9-0 
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it is of great length, and with the American natiyes it not rarely 
reaches to the ground. Some species of Semnopithecns haye 
their heads covered with moderately long hair, and this probably 
serves as an ornament and was acquired through sexual selection. 
The same view may perhaps be extended to mankind, for we 
know that long tresses are now and were formerly much admired, 
as may be observed in the works of almost every poet , St. Paul 
says, if a woman have long hair, it is a glory to her and we 
have seen that in Korth America a chief was elected solely from 
the length of his hair. 

Colour of the Shin. — ^The best kind of evidence that in man the 
colour of the skm has been modified through sexual selection is 
scanty ; for in most races the sexes do not difEer m this respect, 
and only slightly, as we have seen, in others. We know, however, 
from the many facts already given that the coiour of the skin is 
regarded by the men of all races as a highly important element 
in their beauty , so that it is a character which would be likely 
to have been modified through selection, as has occurred in 
innumerable instances with the lower ammals. It seems at first 
sight a monstrous supposition that the jet-blackness of the negro 
should have been gained through sexual selection ; but this view 
IS supported by various analogies, and we know that negroes 
admire their own colour. With mammals, when the sexes 
differ in colour, the male is often black or much darker than 
the female ; and it depends merely on the form of inheritance 
whether this or any other tint is transmitted to both sexes or to 
one alone The resemblance to a negro m minature of Ftthecia 
satanas with his jet black skin, white rolling eyeballs, and hair 
parted on the top of the head, is almost ludicrous. 

The colour of the face differs much more widely in the various 
kinds of monkeys than it does in the races of man , and we have 
some reason to believe that the red, blue, orange, almost white 
and black tints of their skin, even when common to both sexes, 
as well as the bright colours of their fur, and the ornamental 
tufts about the head, have all been acquired through sexual 
selection. As the order of development during growth, generally 
indicates the order in which the characters of a species have 
been developed and modified during previous generations , and 
as the newly-born infants of the various races of man do not 
differ nearly as much in colour as do the adults, although their 
bodies are as completely destitute of hair, we have some slight 
evidence that the tmts of the different races were acquired at a 
period subsequent to the removal of the hair, which must have 
occurred at a very early period in the history of man. 
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Surnmid If . — -“We may conclude that the greater size, strength, 
courage, pugnacity, and energy of man, in comparison with 
woman, were acquired dm mg pnmeval times, and have subse- 
quently been augmented, chiefly through the contests of rival 
males lor the possession of the females. The greater mtellectnal 
vigour and power of mvention m man is probably due to 
natural selection, combined with the inherited oifects of habit, 
for the most able men will have succeeded best in defending and 
providing for themselves and for their wives and offsprmg As 
far as the extreme intricacy of the subject permits ns to judge, 
it appears that our male ape-like progenitors acquired their 
beards as an ornament to charm or excite the opposite sex, and 
transmitted them only to their male offspring. The females 
apparently first had their bodies denuded of hair, also as a 
sexual ornament; but they transmitted this character almost 
equally to both sexes. It is not improbable that the females 
were modified in other respects for the same purpose and by the 
same means ; so that women have acquired sweeter voices and 
become more beautiful than men. 

It deseives attention that with mankmd the conditions weio 
m many respects much more favourable for sexual selection, 
during a veiy early period, when man had only just attained 
to the rank of manhood, than during later times For ho would 
then, as we may safely conclude, have been guided more by his 
instinctive passions, and less by foresight or reason. He would 
have jealously guarded his wife or wives. He would not ha% e 
piactised infanticide; nor valued his wives merely as useful 
slaves , nor have been betrothed to them during infancy. Hence 
we may mfer that the races of men were differentiated, as far 
as sexual selection is concerned, in chief part at a very remote 
epoch , and this conclusion throws light on the remarkable fact 
that at the most ancient period, of which we have as yet any 
record, the races of man had already come to differ nearly or 
quite as much as they do at the present day. 

The views here advanced, on the part which sexual selection 
has played in the history of man, want scientific precision. He 
who does not admit this agency in the case of the lower animals, 
will disregard all that I have written m the later chapteis 
on man. We cannot positively say that this character, but not 
that, has been thus modified ; it has, however, been shewn that 
the races of man differ from each other and from their nearest 
allies, in certain characters which are of no service to them in 
their daily habits of life, and wdiich it is extremely probable 
would have been modified through sexual selection. We have 
seen that with the lowest savages the people of each tribe admira 
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their own characteristic qualities, — the shape of the head and 
face, the squareness of the cheek-bones, the prominence or 
depression of the nose, the colour of the sMn, the length of the 
hair on the head, the absence of hair on the face and body, or 
the presence of a great beard, and so forth. Hence these and 
other such points could hardly fail to be slowly and gradually 
exaggerated, from the more powerful and able men an each tribe, 
who would succeed in rearmg the largest number of offspring, 
having selected during many generations for their wives the> 
most strongly characterised and therefore most attractive 
women. Por my own part I conclude that of all the causes 
which have led to the differences in external appearance between 
the races of man, and to a certain extent between man and the 
lower animals, sexual selection has been the most efficient 


CHAPTER XXI 

GnNiailAL SuMMABY AND Co^sfcnusioN. 

M^tia condubion that man is descended fiom some lowei foim — Mauuei 
development — Genealogy of man — ^Intellectual and moral faculties— 
Sexual selection — Concluding lemaiks 

A BRIEF summary will be sufficient to recall to the reader's mmd 
the more salient points in this work. Many of the views which 
have been advanced are highly speculative, and some no doubt 
will prove erroneous ; but I have in every case given the reasons 
which have led me to one view rather than to another It 
seemed worth while to try how far the principle of evolution 
would throw light on some of the more complex problems in the 
natural history of man False facts are highly injurious to the 
progress of science, for they often endure long , but false views, 
if supported by some evidence, do httle harm, for every one 
takes a salutary pleasure in proving their falseness , and when 
this IS done, one path towards error is closed and the road to 
truth IS often at the same time opened. 

The mam conclusion here ai’rived at, and now held by many 
naturahsts who are well competent to form a sound judgment, 
IS that man is descended from some less highly organised lorm 
The grounds upon which this conclusion rests will never be 
shaken, lor the close similarity between man and the low^er 
animals m embiyonic development, as well a* in mnumerable 
pomts of structure and constitution, both of high and of the 
most trifling impoitaiice, — the rudiments which he retains, and 
the abnormal reversions to which he is occasioii<iliy liable.— 
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are facts wiLich cannot be disputed. Tkey have long been 
known, but until recently they told us nothing with respect to 
the origin of man. Now when viewed by the light of our know- 
ledge of the whole organic world, their meaning is unmistakable. 
The great principle of evolution stands up clear and firm, when 
these groups of facts are considered m connection with others, 
such as the mutual affinities of the members of the same group, 
their geographical distribution m past and present times, and 
tlieir geological succession. It is mcredible that all these facts 
should speak falsely. He who is not content to look, like a 
savage, at the phenomena of nature as disconnected, cannot any 
longer beheve that man is the work of a separate act of creation. 
He will be forced to admit that the close resemblance of the 
embryo of man to that, for instance, of a dog — the construction 
of his skull, limbs and whole hrame on the same plan with that of 
other mammals, independently of the uses to which the pai-ts 
may be put — ^the occasional re-appearance of various structures, 
tor instance of several muscles, which man does not normally 
possess, but which are common to the Quadrumana — and 
crowd of analogous facts — all pomt in the plamest manner to the 
conclusion that man is the co-descendant with other mamm als 
of a common progemtor. 

We have seen that man incessantly presents individual differ- 
ences m all parts of his body and in lus mental faculties. These 
differences or variations seem to be mduced by the same general 
causes, and to obey the same laws as with the the lower animals 
In both cases similar laws of inheritance prevail. Man tends to 
increase at a greater rate than his means of subsistence, con- 
sequently he is occasionally subjected to a severe struggle for 
existence, and natural selection will have effected whatever Lea 
wi thin its scope A succession of strongly-marked variations of 
a similar nature is by no means requisite; slight fiuctuat mg 
differences in the individual suffice for the work of natural selec- 
tion ; not that we have any reason to suppose that m the same 
species, all parts of the orgamsation tend to vary to the same 
degree. We may feel assured that the inherited effects of the 
long-continued use or disuse of parts will have done much in 
the same direction with natural selection Modifications formerly 
of importance, though no longer of any special use, are long- 
inheiited. When one part is modified, other parts change 
through the prmciple of correlation, of which we have mstances 
m many curious cases of correlated monstrosities. Someth’^ 
may be attributed to the duect and definite action of tiil 
suiioundmg conditions life, such as abundant food, la.rnm.wmm 
moistuie and lastly, many char#»^eters of slight nhysiolos awi 
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importance, bome indeed of considerable importance, liave hom 
gained throngb. sexual selection, 

Ko doubt man, as well as every other animal, presents 
structures, wMch seem to our limited knowledge, not to be now 
of any service to bim, nor to have been so formerly, either for the 
general conditions of life, or in the relations of one sex to the 
other. Such structures cannot be accounted for by any form of 
selection, or by the inherited effects of the use and disuse oi 
parts. We know, however, that many strange and strongly- 
marked peculiarites of structure occasionally appear in our 
domesticated productions, and if their unknown causes were to 
act more uniformly, they would probably become common to all 
the mdividuals of the species. We may hope hereafter to 
understand something about the causes of such occasional modi- 
fications, especially through the study of monstrosities, hence 
the labours of experimentalists, such as those of M. Camille 
Bareste, are fall of promise for the future In general we can 
only say that the cause of each slight variation and of each 
monstrosity lies much more in the constitution of the organism, 
than in the nature of the surrounding conditions ; though new 
and changed conditions certamly play an important part in 
excztmg organic changes of many kinds. 

Through the means just specified, aided perhaps by others 
as yet undiscovered, man has been raised to his present state. 
But since he attained to the rank of manhood, he has diverged 
into distinct races, or as they may be more fitly called, sub- 
species. Some of these, such as the hTegro and European, are 
so distinct that, if specimens had been brought to a naturalist 
without any further mformation, they would undoubtedly have 
been considered by him as good and true species. Nevertheless 
all the races agree in so many ummportant details of structure 
and in so many mental peculiarities, that these can be accounted 
for only by inheritance from a common progenitor ; and a pro- 
gemtor thus characterised would probably deserve to rank as man. 

It must not be supposed that the divergence of each race from 
the other races, and of all from a common stock, can be traced 
back to any one pair of progenitors On the contrary, at every 
stage in the process of modification, all the individuals which 
were in any way better fitted for their conditions of life, though 
in dilferent degrees, would have survived in greater numbers 
than the less well-fitted. The process would have been like that 
followed by man, when he does not intentionally select particular 
mdividnals, but breeds from all the superior individuals, and 
neglects the infenoT. IJe thus slowly but suiely modifies his 
stock, and uriconsciously forms a new strain. So with respect 
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to modifications acquired independently of selection, and due 
to variations arising from the nature cf the oiganism and the 
action of the surrounding conditions, or from changed habits of 
hfe, no single pair Tvili have been modified much more than the 
other pairs inhabiting the same country, for all will have been 
continually blended through free mtercrossmg. 

By considering the embryologieal structure of man, — tl^e 
homologies which he presents with the lower animals, — the 
rudiments which he retains, — and the reversions to which he is 
liable, we can partly recall in imagination the former condition 
of our early progenitors , and can approximately place them in 
them proper place m the zoological series. We thus learn that 
man is descended from a hairy, tailed quadruped, probably 
arboreal in its habits, and an inhabitant of the Old World. 
This cx'eature, if its whole structure had been examined by a 
naturalist, would have been classed amongst the Quadrumana, 
as surelv as the still more ancient progenitor of the Old and 
New World monkeys. The Quadrumana and all the higher 
mammals are probably derived from an ancient marsupial 
animal, and this through a long line of diversified forms, from 
some amphibian-liko creature, and this again from some fish-like 
animal. In the dim obscurity of the past we can see that the 
early progenitor of all the Vertebrata must have been an aquatic 
animal, provided with branchiae, with the two sexes united in 
the same mdividual, and with the most important organs of the 
body (such as the brain and heart) imperfectly or not at all 
developed. This animal seems to have been more like the larvae 
of the existing marine Ascidians than any other known form. 

The high standard of our intellectual powers and moral dis- 
position is the greatest difficuliy which presents itself, after we 
have been driven to this conclusion on the origin of man. But 
every one who admits the principle of evolution, must see that 
the mental powers of the higher animals, which are the same in 
kind with those of man, though so difierent in degree, are 
capable of advancement. Thus the interval between the mental 
powers of one of the higher apes and of a fish, or between those 
of an ant and scale-insect, is immense ; yet their development 
does not offer any special difficulty ; for with our domesticated 
animals, the mental faculties are certainly variable, and the 
variations are inherited. No one doubts that they are of the 
utmost importance to animals in a state of nature. Therefore 
the conditions are favourable for their development through 
natural selection. The same conclusion maybe extended to man , 
zue intellect must have been aU-important to him, even at a very 
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remote period, as enabling liim to invent and use language, to 
make -weapons, tools, traps, &c., whereby -with the aid of his 
social habits, he long ago became the most dominant of all living 
creatures 

A great stride in the development of the intellect will have 
followed, as soon as the half-art and half-instinot of language 
came into use ; for the contmued use of language will have 
reacted on the brain and produced an inherited effect ; and this 
agam will have reacted on the improvement of language As Mr. 
Ghauncey Wright^ has well remarked, the largeness of the brain 
m man relatively to his body, compared with the lower ammals, 
may be attributed m chief part to the early use of some simple 
form of language, — that wonderful engine which afSixes signs to 
all sorts of objects and qualities, and excites trams of thought 
which would never arise from the mere impression of the 
senses, or if they did arise could not be followed out. The 
higher intellectual powers of man, such as those of ratiocination 
abstraction, self-consciousness, &c , probably follow from the con- 
tmued improvement and exercise of the other mental faculties. 

The development of the moral qualities is a more mteresting 
problem The foundation lies m the social mstmots, including 
under this term the fannly ties These instincts are highly 
complex, and in the case of the lower animals give special 
tendencies towards certain definite actions, but the more im- 
portant elements are love, and the distinct emotion of sympathy. 
Animals endowed with the social instincts take pleasure in one 
another's company, warn one another of danger, defend and aid 
one another in many ways. These instincts do not extend to all 
the individuals of the species, but only to those of the same 
community. As they are highly beneficial to the siiecies, they 
have m all probability been acquired through natural selection. 

A moral bemg is one who is capable of reflecting on his 
past actions and ineir motives — of ajpproving of some and 
chsapprovmg of others; and the fact that man is the one hemg 
who certamly deserves this designation, is the greatest of all 
distmetions between him and the lower ammals But m the 
fourth chapter I have endeavoured to shew that the moral sense 
follows, firstly, from the enduring and ever-present nature of the 
social mstmets ; secondly, from man s appreciation of the appro- 
bation and disapprobation of his fellows ; and thirdly, from the 
high activity of Ins mental faculties, with past impressions ex- 
tremely vivid , and in these latter respects he differs from the 
lower animals Owing to this condition of mind, man cannot 

Hmitb of Ntituial Selection,* in the ‘Noith Americao 
Hei lewr/ Oct. 1870, p. 295. 
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avoid looking both, backwards and forwards, and comparing 
past impressions. Hence after some temporary desire or passion 
has mastered bis social instincts, he reflects and compares the 
now weakened impression of such past impulses with the ever- 
present social instincts ; and he then feels that sense of dissatis- 
faction which all unsatisfied instmccs leave behind them, he 
therefore resolves to act differently for the future, — and this is 
conscience. Any instmet, permanently stronger or more enduring 
than another, gives rise to a feeling which we express by saying 
that it ought to be obeyed. A pomter dog, if able to reflect on 
Ins past conduct, would say to himself, I ought (as indeed we 
say of him) to have pointed at that hare and not have yielded 
to the passing temptation of hunting it. 

Social animals are impelled partly by a wish to aid the members 
of their community in a general manner, but more commonly to 
perform certain definite actions. Man is impelled by the same 
general wish to aid his fellows ; but has few or no special instincts. 
He differs also from the k)wer animals in the power of expressing 
his desires by words, which thus become a guide to the aid required 
and bestowed. The motive to give aid is likewise much modified in 
man : it no longer consists solely of a blind mstinctive impulse, 
but IS much influenced by the praise or blame of his fellows. 
The appreciation and the bestowal of praise and blame both 
rest on sympathy , and this emotion, as we have seen, is one of 
the most important elements of the social instincts. Sympathy, 
though gained as an mstinct, is also much strengthened by 
exercise or habit. As all men desire their own happiness, 
praise or blame is bestowed on actions and motives, accordmg as 
they lead to this end ; and as happmess is an essential part of 
the general good, the greatest-happiness principle indirectly 
serves as a nearly safe standard of right and wrong As the 
reasoning powers advance and experience is gained, the remoter 
effects of certam lines of conduct on the character of the indi- 
vidual, and on the general good, are perceived , and then the self- 
regarding virtues come within the scope of public opinion, and 
receive praise, and their opposites blame But with the less 
civilised nations reason often errs, and many bad customs and 
base superstitions come within the same scope, and are then 
esteemed as high virtues, and their bieach as heavy crimes. 

The moral faculties are generally and justly esteemed as oi 
higher value than the mtellectual powers. But we should bea^ 
in mmd that the activity of the m ind in vividly recalling past 
impressions is one of the fundamental though secondary bases 
of conscience. This affords the strongest argument for Mucating 
and stimulating in all possible ways the intellectual faculties ot 
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Isvery human being. No doubt a man with a torpid mind, if his 
£>ociaI affections and sympathies are well developed, will be led 
to good actions, and may have a fairly sensitive conscience. But 
whatever renders the imagination more vivid and strengthens 
the habit of recalling and comparmg past impressions, will 
make the conscience more sensitive, and may even somewhat 
compensate for weak social affections and sympathies. 

CThe moral nature of man has reached its present standard, 
partly through the advancement of his reasoning powers and 
consequently of a just public opinion, but especially from 
his sympathies havmg been rendered more tender and widely 
diffused through the effects of habit, example, instxuction, and 
reflection. It is not improbable that after long practice virtuous 
tendencies may be inherited. With the more civilised races, the 
conviction of the existence of an all-seeing Deity has had a 
potent influence on the advance of morahty. Ultimately man 
does not accept the praise or blame of Ms fellows as his sole 
guide, though few escape this influence, but his habitual 
convictions, controlled by reason, afford him the safest rule. 
His conscience then becomes the supreme judge and monitor. 
Nevertheless the first foundation or origm of the moral sense 
lies m the social mstincts, mcludmg sympathy; and these 
instincts no doubt were primarily gained, as m the case of the 
lower animals, throngh natural selection. 

The belief in God has often been advanced as not only the 
greatest, but the most complete of all the distinctions between 
man and the lower animals. It is however impossible, as we 
have seen, to maintam that this belief is innate or instinctive m 
man. On the other hand a behef m all-pervadmg spiritual 
agencies seems to be universal , and apparently follows from a 
considerable advance in man’s reason, and from a still greater 
advance in Ms faculties of imagmation, curiosity and wonder. I 
am aware that the assumed mstmctive belief m God has been 
used by many persons as an argument for His existence. Ihit 
this is a rash argument, as we should thus be compelled to 
believe in the existence of many cruel and malignant spirits, only 
a httle more powerful than man ; for the behef m them is far 
more general than in a beneficent Deity. The idea of a universal 
and beneficent Cieator does not seem to arise in the mind of man, 
until be has been elevated by long-continued culture. 

He who believes in the advancement of man from some low 
organised form, will naturally ask how does this I»ear on the belief 
in the immortality of the soul The barbarous races of man, as 
Sir J . Dubbock has shewn, possess no clear belief of this kind ; 
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but arguments derived from tUe primeval beliefs of savages are, 
as we have just seen, of little or no avail- Pew persons feel any 
anxiety from the impossibility of deter minin g at what precise 
period m the development of the individual, from the iirsi trace 
of a minute germinal vesicle, man becomes an immortal being ; 
and there is no greater cause for anxiety because the penod 
cannot possibly be deterouned m the gradually ascending orgamc 
scale, 2 

X am aware that the conclusions arrived at in this work 
will be denounced by some as highly irreligious ; but lie who 
denounces them is bound to shew why it is more irreligious to 
explam the origin of man as a distinct species by descent from 
some lower form, through the laws of variation and natural 
selection, than to explain the birth of the individual through 
the laws of oidmary reproduction. The birth both of the 
species and of the individual are equally parts of that grand 
sequence of events, which our minds refuse to accept as the 
result of blind chance. The understanding revolts at such a 
conclusion, whether or not we are able to believe that every slight 
variation of structure, — ^the umon of each pair in marriage, — 
the dissemmation of each seed, — and other such events, have all 
been ordained for some special purpose. 

Sexual selection has been treated at great length in this 
work; for, as I have attempted to shew, it has played an 
important part in the history of the organic world- I am 
aware that much remains doubtful, but I have endeavoured 
to give a fair view of the whole case. In the lower divisions 
of the animal kingdom, sexual selection seems to have done 
nothing: such ammals are often affixed for life to the same 
spot, or have the sexes combined m the same individual, or 
what is still more important, their perceptive and intellectual 
faculties are not sufficiently advanced to allow of the feelings of 
love and jealousy, or of the exertion of choice. When, however, 
we come to the Arthropoda and Yertebrata, even to the lowest 
classes in these two great Sub-EIngdoms, sexual selection has 
ejected much- 

In the several great classes of the animal kingdom, — in 
mammals, birds, reptiles, fishes, insects, and even crustaceans, 
— the differences between the sexes follow nearly the same 
rules. The males are almost always the wooers; and they 
alone are armed with special weapons for fighting with their 
rivals. They are generally stronger and larger than the females, 

^ The Kev- J. A. Picton giv*>s a discassion to thL effect 'q his * 'lew 
rheorie:? and the Old Faith, 1870. 
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iDcl are endowed with the requisite qualities of courage and 
pugnacity They are provided, either exclusively or in a much 
higher degree than the females, with organs for vocal or instru- 
mental music, and with odoriferous glands. They are ornamented 
with infinitely diversified appendages, and with the most 
brilliant or conspicuous colours, often arranged m elegant 
patterns, whilst the females are unadorned. When the sexes 
differ in more important structures, it is the male which is 
provided with special sense-organs for discovermg the female, 
with locomotive organs for reaching her, and often with 
prehensile organs for holding her. These various structures for 
chaxmmg or securing the female are often developed in the male 
during only part of the year, namely the breedmg-season. They 
nave in many cases been more or less transferred to the females ; 
and in the latter case they often appear in her as mere rudiments 
They are lost or never gained by the males after emasculation 
Generally they are not developed m the male during early 
youth, but appear a short time before the age for reproduction. 
Hence in most cases the young of both sexes resemble each other; 
and the female somewhat resembles her young offspring through- 
out life. In almost every great class a few anomalous cases 
occur, where there has been an almost complete transposition of 
the characters proper to the two sexes; the females assuming 
characters which properly belong to the males. This surprising 
umformity in the laws regulating the differences between the 
sexes m so many and such widely separated classes, is mtelligible 
if we admit the action of one common cause, namely sexual 
selection. 

Sexual selection depends on the success of certain individuals 
over others of the same sex, m relation to the propagation of the 
species ; whilst natural selection depends on the success of both 
sexes, at all ages, in relation to the general conditions of hfe. 
The sexual struggle is of two kmds ; in the one it is between the 
individuals of the same sex, generally the males, in order to drive 
away or Mil their rivals, the females remaming passive ; whilst in 
the other, the struggle is likewise between the individuals of the 
same sex, m order to excite or charm those of the opposite 
sex, generally the females, which no longer remain passive, but 
select the more agreeable partners. This latter kind of selection 
is closely analogous to that which man unintentionally, yet 
effectually, brings to bear on his domesticated productions, 
when he preserves during a long period the most pleasing or 
useful individuals, without any wish to modify the breed. 

The laws of inheritance determine whether characters gained 
through sexual selection by either sex shall be transmitted to the 
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Bame sex^ or to both ; as woil as tlie*ago at which they shall }ye 
deyeloped It appears that variations arising late in life are 
commonly transmitted to one and the same sex Variability is 
the necessary basis for the action of selection, and is wholly 
independent of it. It follows from this, that variations of the 
same general nature have often been taken advantage of and 
accumulated through sexual selection in relation to the propaga- 
tion of the species, as well as through natural selection m 
relation to the general purposes of life. Hence secondary 
sexual characters, when equally transmitted to both sexes can Iki 
distinguished from ordinary specific characters only by the light 
of analogy. The modifications acquired through sexual selection 
are often so strongly prononneed that the two sexes have 
frequently been ranked as distmct species, or even as distinct 
genera. Such strongly-marked differences must be m some 
manner highly important ; and we know that they have been 
acquired in some instances at the cost not only of mconvemence, 
but ot exposure to actual danger. 

The belief m the power of sexual selection rests chiefly on 
the following considerations Certain characters are confined 
to one sex; and this alone renders it probable that in most 
cases they are connected wuth the act of reproduction. In 
innumerable instances these characters are fully developed only 
at maturity, and often durmg only a part of the year, wMch 
IS always the breeding-season. The males (passing over a few 
exceptional cases) are the more active in courtship ; they are the 
better armed, and are rendered the more attractive m various ways. 
It is to be especially observed that the males display their 
attractions with elaborate care m the presence of the females ; 
and that they rarely or never display them excepting during 
the season of love. It is incredible that all this should be 
purposeless Lastly we have distinct evidence with some quad- 
rupeds and birds, that the individuals of one sex are capable of 
feelmg a strong antipathy or preference for certam individuals 
of the other sex. 

Bearing in mind these facts, and the marked results of man^s 
unconscious selection, when applied to domesticated animals and 
cultivated plants, it seems to me almost ceitam that if the 
individuals of one sex were during a long senes of generations to 
prefer pairing with certain individuals of the other sex, charac- 
terised in some peculiar maimer, the offspring would slowly but 
surely become modified in this same manner. I have noi 
attempted to conceal that, excepting when the males are more 
numerous than the females, or when polygamy prevails, it is 
doubtful how the more attractive males succeed in leaving a 
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larger number of offspring to inherit their superiority in orna- 
ments or other charms than the less attractive males ; but 1 
have shewn that this would probably follow from the females,— 
especially the more vigorous ones, which would be the first to 
breed, — preferring not only the more attractive but at the same 
time the more vigorous and victorious males. 

Although w© have some positive evidence that birds appre- 
ciate bright and beautiful objects, as with the bower-birds of 
Australia, and although they certainly appreciate the power of 
song, yet I fully admit that it is astonishmg that the females 
of many birds and some mammals should be endowed with 
sufficient taste to appreciate ornaments, which we have reason to 
attribute to sexual selection; and this is even more astonishmg 
in the case of reptiles, fish, and insects. But we really know 
little about the minds of the lower ammals. It cannot be 
supposed, for instance, that male birds of paradise or peacocks 
should take such pains in erecting, spreadmg, and vibratmg 
their beautiful plumes before the females for no purpose. We 
should remember the fact given on excellent authority in a 
former chapter, that several peahens, when debarred fiom an 
admired male, remained widows during a whole season rather 
than pair with another bird. 

Nevertheless I know of no fact in naturalhistory more wonder- 
ful than that the female Argus pheasant should appreciate the 
exquisite shading of the ball-and-socket ornaments and the 
elegant patterns on the wing-feathers of the male. He who 
thinks that the male was created as he now exists must admit 
that the gi*eat plumes, which prevent the wings from being used 
for fiight, and which are displayed during courtship and at no 
other time in a manner quite peculiar to this one species, were 
given to him as an ornament If so, he must hkewise admit that 
the female was created and endowed with the capacity appre- 
ciating such ornaments, I difier only in the conviction that the 
male Argus pheasant acquired his beauty gradually, through the 
preference of the females during many generations for the more 
highly ornamented males ; the aesthetic capacity of the females 
having been advanced through exercise or habit, just as our own 
taste is gradually improved. In the male through the fortunate 
chance of a few feathers being left unchanged, we can distinctly 
trace how simple spots with a little fulvous shading on one side 
may have been developed by small steps into the wonderful 
ball-and-socket ornaments; and it is probable that they were 
actually thus developed. 

Everyone who admits the principle of evolution, and yet 
feels great difficulty in admitting that female mammals, birds. 
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reptiles, and fisli, could have acquired the high taste implied hy 
the beauty of the males, and which generally coincides with onr 
own standard, should redect that the nerve-cells of the brain in 
the highest as well as in the lowest members of the Tertebrato 
series, are derived from those of the common progenitor of this 
great Elingdom. For we can thus see how it has come to pass 
that certam mental faculties, in various and widely distinct 
groups of animals, have been developed in nearly the same 
manner and to nearly the same degree. 

The reader who has taken Ihe trouble to go through the 
several chapters devoted to sexual selection, will be able to 
judge how far the conclusions at which I have arrived are 
supported by sufficient evidence. If he accepts these conclusions 
he may, I think, safely extend them to mankind; but it would 
be superfluous here to repeat what I have so lately said on the 
manner in which sexual selection apparently has acted on man, 
both on the male and female side, causing the two sexes to differ 
in body and mind, and the several races to difier from each 
other in various characters, as weU as from their ancient and 
lowly-organised progenitors. 

He who admits the principle of sexual selection will be led 
to the remarkable conclusion that the nervous system not only 
regulates most of the existing functions of the body, but has 
indirectly influenced the progressive development of various 
bodily structures and of certain mental qualities. Courage, 
pugnacity, perseverance, strength and size of body, weapons of 
all kinds, musical organs, both vocal and instrumental, bright 
colours and ornamental appendages, have all been indirectly 
gained by the one sex or the other, through the exertion of 
choice, the influence of love and jealousy, and thsa/appreciation 
of the beautiful in sound, colour or form ; and these powers of 
the mamfestly depend on the development of the brain. 

Man scans with scrupulous care the character and pedigree 
of his horses, cattle, and dogs before he matches them ; but 
when he comes to his own marriage he rarely, or never, takes 
any such care. He is impelled by nearly the same motives as 
the lower animals, when they are left to their own free choice, 
though he is in so far superior to them that he highly values 
mental charms and virtues. On the other hand he is strongly 
attracted by mere wealth or rank. Yet he might hy selection do 
something not only for the bodily constitution and frame of his 
-^flsprmg, but for their intellectual and moral qualities. Both 
sexes ought to refrain from marriage if they are m any marked 
degree Infeiior in body or mind; but such hopes are Utopian and 
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will never be even partially realised until the laws of inheritance 
are thoroughly known Everyone does good service, who aids 
towards this end. When the principles of breeding and in« 
heritance are better understood, we shall not hear ignorant 
members of our legislature rejecting with scorn a plan for 
ascertaining whether or not consangmneons marriages are 
injiirions to man 

The advancement of the welfare of mankind is a most intricate 
problem • all ought to refrain from marriage who cannot avoid 
abject poveity for their children ; for poverty is not only a great 
evil, hnt tends to its own increase by leading to recklessness in 
marriage. On the other hand, as Mr. Galton has remarked, if 
the prudent avoid marriage, whilst the reckless marry, the 
inferior members tend to supplant the better members of 
society. Man, like every other animal, has no doubt advanced 
to his present high condition Ihrough a struggle for existence 
consequent on his rapid multiphcatfbn ; and if he is to advance 
still higher, it is to be feared that he must remain subject to a 
severe struggle Otherwise he would sink into indolence, and 
the more gifted men would not be more successful in the battle 
of life than the less gifted Hence our natural rate of mcrease, 
though leading to many and obvious evils, must not be greatly 
diminished by any means There should be open competition 
for all men , and the most able sbonld not be prevented by laws 
or customs from succeeding best and rearing the largest number 
of offspring. Important as the struggle for existence has been 
and even still is, yet as far as the highest part of man’s nature 
is concerned there are other agencies more important. Por the 
moral qualities are advanced, either directly or mdirectly, 
much more through the effects of habit, the reasoning powers, 
instruction, religion, &c., than through natural selection; 
though to this latter agency may be safely attributed the 
social instmets, which afforded the basis for the development of 
the moral sense. 

The main conclusion arrived at in this work, namely that 
man is descended from some lowly organised form, will, I regret 
to think, be highly distasteful to many. But there can hardly 
be a doubt that we are descended from barbarians. The aston- 
ishment which I felt on first seemg a party of Peugians on a 
wild and broken shore will never be forgotten by me, for the 
reflection at once rushed into my mind — such were our ancestors. 
These men were absolutely naked and bedanbed with paint, 
their long hair was tangled, their mouths frothed with excite- 
ment, and their expression was wild, startled, and distrostfuL 
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They possessed haiaiy any arts, and like wild animals liTcd on 
what they cotQd catch ; they had no government, and were 
merciless to every one not of their own small tribe. He who has? 
seen a savage in his native land will not feel much shame, if 
forced to acknowledge that the blood of some more humble 
creature flows in his veins. For my own part I would as soon 
be descended from that heroic little monkey, who .. brav ed his 
dreaded enemy in order to save the life of his keeper, or from 
that old baboon, who descending from the mountains, earned 
away in triumph his young comrade from a crowd of astonished 
dogs — as from a savage who delights to torture his enemies, 
offers up bloody sacrifices, practises infanticide without remorse, 
treats his wives like slaves, knows no decency, and is haunted 
by the grossest superstitions. 

Man may be excused for feeling some pride at having risen, 
though not through his own e^wrtions, to the very summit of the 
organic scale ; and the factKif his having thus risen, instead of 
having been aboriginally placed there, may give him hope for a 
still higher destiny in the distant futtlre. But we are not hero 
concerned with hopes or fears, only with the truth as far as our 
reason permits us to discover it ; and I have given the evidence 
to thebestofmyabihty. We must, however, acknowledge, as it 
seems to me, that man with all his noble qualities, with sympathy 
which feels for the most debased, with benevolence which extends 
not only to other men but to the humblest living creature, with 
his god-like intellect which has penetrated into the movements 
and constitution of the solar system — ^with all these exalted 
powers — Man still bears in his bodily Irame tlio mdolibk stamp 
of his lowly origm 
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that Ins monkeys like to have their naked hinder ends patted or 
stroked, and that they then grnnt -with pleasure. They often 
also ttim this part of their bodies to other monkeys to have bits 
of dirt picked off, and so no doubt it would be with respect to 
thorns. But the habit with adult animals is connected to a 
certain extent with sexual feehngs, for Von I’lscher watched 
through a glass door a female Cynopithecus my&r, and she 
during several days, umdrehte und dem Mannchen mit gur- 
gelnden Tdnen die stark gerothete Sitzflache zeigte, was ich 
fruher nie an diesem Thier hemerkt hatte. Beim Anbhck dieses 
Gegenstandes erregte sich das Mannchen siohtlich, denn es 
polterto heftig an den Staben, ebenfalls gurgelnde Laute aus- 
stossend.” As all the monkeys which have the hinder parts of 
their bodies more or less brightly coloured hve, according to Yon 
Mscher, in open rocky places, he thinks that these colours servo 
to render one sex conspicuous at a distance to the other ; bnt, as 
monkeys are such gregarious animals, I shonld have thouglit 
that there was no need for the sexes to recognise each other at a 
distance. It seems to me more probable that the bright colours, 
whether on the face or hinder end, or, as in the mandrill, on 
both, serve as a sexual ornament and attraction. Anyhow, as we 
now know that monkeys have the habit of turning their hinder 
ends towards other monkeys, it ceases to be at all surprising 
%hat it should have been this part of their bodies which has 
been more or less decorated. The fact that it is only the 
monkeys thus chaiacterised which, as far as at present known, 
act in this manner as a greeting towards other monkeys renders 
it doubtful whether the habit was first acquired from some 
independent cause, and that afterwards the parts in question 
were coloured as a sexual ornament , or whether the colouring 
and the habit of tnrnmg round were first acquired through 
variation and sexual selection, and that afterwards the habit 
was retained as a sign of pleasure or as a greetmg, through the 
principle of inherited association This principle apparently 
comes into play on many occasions: thus it is generally admitted 
that the songs of birds serve mainly as an attraction during the 
season of love, and that the lehs, or great congregations of the 
black grouse, are connected with their courtship ; hut the habit 
of singing has been retained by some birds when they feel happy, 
for instance by the common robin, and the habit of congregating 
has been retained by the black grouse during other seasons of 
the year. 

I beg leave to refer to one other point in relation to sexual 
•selection. It has been objected that this form of selection, as 
lar as the ornaments of the males are concerned, implies that all 





523 


che females within the same district mnst possess and exercise 
exactly the same taKSte. It should, howeTer, be observed, m the 
first place, that although the range of variation of a species may 
be veiy large, it is by no means indefinite. I have elsewhere 
given a good instance of this fact in the pigeon, of which theie 
are at least a hundred varieties differing widely in their colours, 
and at least a score of varieties of the fowl differing m the same 
kind of way ; but the range of colour in these two species is 
extremely distinct Therefore the females of natural species 
cannot have an unlimited scope for their taste In the second 
place, I presume that no supporter of the principle of sexual 
selection beheves that the females select particular points of 
Deauty in the males ; they are merely excited or attracted m a 
greater degree by one male than by another, and this seems often 
to depend, especially with birds, on brillant colouring Even 
m an, ex cepting peihaps an artist, does not analyse the slight 
differences m the features of the woman whom he may admire, 
oSujribich her b eauty depends. The male mandrill has not only 
the hinder end of his body, but his face gorgeously coloured 
and marked with oblique ridges, a yellow beard, and other orna- 
ments. We may infer from what we see of the variation of 
animals under domestication, that the above several ornaments 
of the mandrill were gradually acquired by one individual vary- 
ing a little in one way, and another individual m another way. 
The males which were the handsomest or the most attractive in 
any manner to the females would pair oftenest, and would leave 
i-ather more ofispring than other males. The offspring of the 
former, although variously mtercrossed, would either inherit the 
peculiarities of their fathers or transmit an mcreased tendency 
to vary in the same manner. Consequently the whole body of 
males inhabiting the same country would tend from the effects 
cf constant mtercrossing to become modified almost uniformly, 
but sometimes a little more in one character and sometimes in 
another, though at an extremely slow late; all ultimately being 
thus rendered more attractive to the females The process is 
like that which I have called unconscious selection by man, and 
of which I have given several instances. In one country the 
inhabitants value a fleet or light dog or horse, and m another 
country a heavier and more powerful one ; in neither country 
is- there any selection of individual animals with lighter or 
stronger bodies and limbs ; nevertheless after a considerable lai^so 
of time the mdividuals are found to have been modified m the 
desired manner almost uniformly, though differently m each 
country. In two absolutely distmct countries inhabited by the 
same species, the individuals of which can never during long 
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ages liave inteimigrated and intercrossed, and where, inoroo7cr 
the variations will proTbably not have been identically the same, 
Bextial selection might cause the males to differ. Nor does the 
boliei appear to me altogether fanciful that tvro sets of females, 
Burrounded by a very different environment, would be apt to 
acquire somewhat different tastes with respect to form, sound, 
or colour. However this may be, I have given in my ^ Hoscenb 
of Man’ instances of closely-allied buds inhahiting distinct 
countries, of which the young and the females cannot he distm- 
gui&hed, whilst tlio adult males differ considerably, and this 
may he attributed with much probability to the action of 
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aboiigines of, 169 ; lice of the 
natives of, 170; general heaidless- 
ness of the natives of, 560. 

, Noith, buttei flies of, 250 , 

Indians of, women a cause of strife 
among the, 561 ; Indians of, then 
notions of female beauty, 577, 
580. 

• , South, character of the natives 
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of, 29; native, variability of, 174; 
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legs of, 531, 533* 
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Amphtoxus^ 159. 

Amphipoda, males sexually mature 
while young, 485. 

Amunoph III, negio chaiactei of 
featni*es of, 168 

Anal appendages of insects, 275, 
Analogous vaiiation in the plumage >f 
birds, 385. 

Anas, 462. 

aout&.y male plumage of, 393 

bosckas, male plumage of, 393. 

hzstnontcay 484. 

punctatCy 374. 

Anastomus osoiiansy sexes and young 
of, 486 ; white nuptial plumage oi, 
492. 
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292. 
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the young male of, 514. 

mgsr^ smg-szng, caama^ and gor^ 

gon, sexual diffei ences m the colours 
of, 536 

oreaSf horns of, 234. 

saiga^ polygamous habits of, 217. 

strepsicerosj hoi ns of, 234. 

— subgutturosa^ absence of sub- 

01 bital pits m, 529. 

Antipathy, shewn by birds in confine- 
ment, to certain persons, 411. 

Ants, 147, laige size of the ceiebial 
ganglia m, 64 ; soldier-, lai ge jaws 
of, 63; playing togethei, 69; 
memory in, 74; intcommunication 
of, by means of the antennae, 89 ; 
habits of, 147 : diffei ence of the 
sexes in, 292 ; recognition of each 
other by, after sepaiation, 292. 

— White, habits of, 291. 

Anura, 349- 

Apatin^*a muhcbris, male unknown. 


Apathus, difference of the sexes in„ 
292. 

Apatura IriSj 307, 308. 

Apes, diffei ence of the young, from 
the a tuit, 8 , seml-eiect attitude of 
some, 52 ; mastoid processes of, 53 , 
influences of the jaw-muscles on 
the physiognomy of. 54; female, 
destitute of large canines, 63; 
building platforms, 82 ; imitative 
faculties of, 129; anthropomor- 
phous, 153 ; probable speedy ex- 
termination ot the, 156 ; Gratiolet 
on the evolution of, 177 ; canine 
teeth of male, 502 ; females ot 
some, less hairy beneath than the 
males, 601. 

long-aimed, their mode of pro- 
gression 52 

Aphasia, Dr, Bateman on, 88. 

Apis melhjica, laige male of, 279. 

Apollo, Gieek statues of, 581. 

Apoplexy in Cehus Azarss^ 7. 

Appendages, anal, of insects, 276- 

Appiobation, influence of the love of, 
109, 116, 131. 

Aprosmictm scapulatus, 457. 

Aptts, pioportion of sexes, 255. 

Aquatic birds, fiequency of white 
plumage in, 495, 

Aquila G?irysae£oSj 408. 

Arab women, elaborate and peculiar 
coiffure of, 583 

Arabs, fertility of crosses with other 
races, 171 , gashing of cheeks and 
temples among the, 574, 

Arachmda, 272. 

Arakhan, aitihcial widening of the 
foiehead by the natives ot, 583. 

Arborzcola^ yonng of, 468. 

Archeopteryx, 158. 

ArctiidiB, coloration of the. 314- 

Ardea asha^ rufescens^ and cacrulea^ 
change of colour in, 494, 495. 

cserulea, bi eeding in immature 

plumage, 484. 

gularis, change of plumage in, 

495- 

JierodtaSf love-gestures of the 

male, 380- 

ludomdana^ age of mature plu- 
mage in, 483; continued growth 
of ciest and plumes in the male of, 
485- 

nycticorax^ cues of, 368. 
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Ardeola, joxmg of, 468. 

Ardetta^ changes of plumage in, 461. 

Argenteiiil, 22. 

Argus pheasant, 384, 403, 462 5 dis- 
play of plumage by the male, 398 ; 
ocellated spots of the, 428 ; grada- 
tion of characters in the, 434. 

Argyll, 0ufce of, on the physical 
weakness of man, 63 ; the fashion- 
ing of implements peculiar to man, 
82 ; on the contest in man between 
right and wrong, 125 ; on the pri- 
mitive civilisation of man, 143 ; on 
the plumage of the male Argus 
pheasant, 398; on Urosticfe Beu'^ 
jamini^ 442, 443; on the nests of 
birds, 453 

Argynms, colouiing of the lower sur- 
face of, 314. 

Artcoris epitus^ sexual differences in 
the wings of, 277. 

Aristocracy, increased beauty of the, 
586. 

Arms, proportions of, in soldiers and 
sailors, 32 ; direction of the hair on 
the, 151. 

and hands, fiee use of, indi- 
rectly correlated with diminution 
of canines, 53. 

Arrest of development, 35, 36. 

Arrow-heads, stone, geneial resem- 
blance of, 179. 

Arrows, use of, 179. 

Arteiies, vaiiations in the course of 
the, 26 

Aiteiy, ejBTect of tying, upon the 
lateral channels, 32. 

Arthiopoda, 265 

Arts practised by savages, 179. 

Ascension, coloured inci ustation on 
the rocks of, 263, 

Ascidia, affinity of the lancelet to, 
159 ; tadpole-liko larvae of, 159. 

Ascidians, 262 ; bright colours of 
some, 260 

Ajsinus^ Asiatic and African species o:^ 
548 

* tcemopys^ 548 

As«:, colour- vai lations of the, 547. 

Ateles, effects of brandy on an, 7 ; 
absence of the thumb in, 51* 

heehebiith^ ears of, 15. 

— - marginatus^ colour of the luff 
of, 537 ; hair on the head of, 549. 

Aieuckus^ stiidulation of, 306. 


Ateuchus, cicatncosus, habits of, 300 

Athalm^ propoitions of the sexes in, 
254. 

Atropys pulsatorius^ 291, 

Attention, manifestations of, m £Jii- 
mals, 73 

Audomn, V., on a hymenopterous pa- 
rasite with a sedentary male, 221. 

Audubon, J. J., on the pinioned goose, 
105; on the speculum oi Mergns 
cucuUatuSf 236 ; on the pugnacity 
of male buds, 362, 366 ; on Tetrao 
cypvio^ 367 ; on A? dea nyoticorax^ 
368 ; on Sturnella Ivdoviciana, 368 , 
on the vocal oigans of Tetrao 
cupido^ 371; on the diummiug of 
the male Tetrao umhellus^ 375 , on 
sounds produced by the nightjar, 
376; on Ardea herodias and Cath- 
ay tes got a, 380 ; on Manus poll/- 
glottus, 393 ; on display in male 
birds, 394 ; on the spring change of 
colour m some finches, 394; lecog- 
nition of a dog by a turkey, 412 ; 
selection of mate by female bnds, 
416 ; on the turkey, 411, 412, 419 ; 
on vaiiation in the male scailet 
tanager, 424; on the musk-iat, 
542 ; on the habits of Pt/ran ja 
wstiva, 453 ; on local differences m 
the nests of the same species of 
buds, 456 , on the habits of wood- 
peckeis, 458 ; on Bombycilta caro- 
hnensis, 461 , on young female? of 
Tyranga ccstiva a^'quiring male cha- 
racters, 462 , on the immatuie 
plumage of thiubhes, 464 , on the 
immature plumage of buds, 465 et 
seq ; on bii d& bleeding in zmmaf ui e 
plumage, 484; on the giowth of 
the crest and plumes in the male 
Ardea ludooiciana^ 485 , on tne 
change of colour in some species ot 
Ardea^ 494 

Audubon and Bachman, M M., on 
squirrels fighting, 500 ; on the 
Canadian lynx, 521 

Aughey^ Pi of, on rattlesnakes, 353. 

Austen, N.L , on Anohs cristateUus^ 
354. 


I ustraha, not the birthplace of man, 
155 ; half-castes killed by tbs 
natives of, 170; lice of the natrres 
rf, 170; pievalence of female hi' 
*iinticide in, 592. 
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Australia, South, vanatioa m the 
skulls of aboiigines of, 26. 

Australians, colour of newborn chil- 
dien of, 657 , lelative height of the 
sexes of, 559 ; women a cause of 
war among the, 561. 

Axis deer, sexual diffeience in the 
colour of the, 557. 

Aymaras, measuiements of the, 34; 
no giey hair among the, 559; 
haiilessness of the face in the, 561 ; 
long hail of the, 580. 

Azara, on the proportion of men and 
women among the Guaranys, 244; 
on Falamedea cornuta, 366 , on the 
beards of the Guaranys, 561 ; on 
sti ife for women among the Guanas, 
561 ; on infanticide, 577, 592 ; on 
the eradication of the eyebrows and 
eyelashes by the Indians of Para- 
guay, 580 ; on polyandry among 
the Guanas, 593 ; celibacy unknown 
among the savages of South Ame- 
rica, 594 , on the fieedom of 
divorce among the Chanuas, 598. 

B. 

Babbage, C., on the gi eater proportion 
of illegitimate female buths, 244. 

Babiiu&a, tusks of the, 518 

Baboon, revenge in a, 69 ; rage ex- 
cited in, by leading, 71 ; manifes- 
tation of memory by a, 74; em- 
ploying a mat for shelter against 
the sun, 82 ; protected fiom punish- 
ment by its companions, 103. 

, Cape, mane of the male, 521 ; 

Hamadiyas, mane of the male, 
521 

Baboons, effects of intoxicating li- 
quoi s on, 7 ; ears of, 15 , diveisity 
of the mental faculties in, 27 ; hands 
of, 50 ; habits of, 51 ; variability 
of the tail in, 58 ; manifestation of 
maieinal affection by, 70; using 
stones and sticks as -weapons, 81 , 
co-operation of, 101 , silence of, on 
plundering expeditions, 104; ap- 
parent polygamy of, 217 ; poly- 
gamous and social habits of, 590. 

Bachman, Dr , on the fertility of mu- 
lattoes, 171. 

Baer, Iv. E. von, on embryonic dev*- 
kpmont, 9, 


Bagehot, W, on the social virtues 
among primitive men, 117 ; slavery 
foimeiiy beneficial, 117; on the 
value of obedience, 130 ; on human 
progress, 132 ; on the peisistence 
of savage tribes in classical times, 
183. 

Bailly, E. M , on the mode of fighting 
of the Italian buffalo, 508 ; on the 
fighting of stags, 510. 

Bam, A , on the sense of duty, 98 ; 
aid spiingmg from sympathy, 103; 
on the basis of sympathy, 106; on 
love of approbation, &c,, 109 ; on 
the idea of beauty, 584. 

Band, W., on a difference in colour 
between the males and females of 
some Entozoa, 260. 

Baker, Mi , obseivation on the pio- 
poition of the sexes in pheasant- 
chicks, 247. 

, Sir S , on the fondness of the 

Arabs for discordant music, 380 ; on 
sexual difference in the colours of 
an antelope, 536 ; on the elephant 
and ihinoceros attacking white or 
giey hoises, 540 ; on the di&figuie- 
ments piactised by tbe negroes, 
541 ; on the gashing of the cheeks 
and temples practised m Arab 
countries, 574 ; on tbe coiffure of 
the ISTorth Africans, 575 ; on the 
peifoiation of the lowei lip by tae 
women of Latoofca, 575; on the 
distinctive characters of the coiffure 
of central African tribes, 576 ; on 
the coiffure of Arab women, 584. 

“ Balz ” of the Black-cock, 363, 405. 

Bantam, Sebright, 211, 238. 

Banteng, horns of, 505 ; sexual dif- 
feiences in the colours of the, 536. 

Banyal, colour of the, 579. 

Baibaiism, primitive, of civilised 
nations, 143. 

Baibs, filamentous, of the feathers, 
in certain birds, 385, 430. 

Bail ago, F, on the Simian lesem-* 
blances of man, 3 

Ban, Ml , on sexual piefeience 
dogs, 524 

Burlington, Dames, on the language 
of buds, 86 , on the clucking of 
the hen, 368 ; on the object of tov 
song of buds, 369; on the s.ngmg 
of female bii ds, 37 0 ♦ on birds 
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acquiring the songs of other birds, 
S70 , on the muscles of the larynx 
in song birds, 371; on the want of 
the power of song by female birds, 
450 

Barrow, on the widow-biid, 403 

Bartels, Dr, supeinumeiary mammai 
in men, 37- 

B.irtiett, A D, peiiod of hatching of 
birds^ eggs, 165 ; on the tragopan, 
230; on the development of the 
spurs in Crossoptilon auntum, 236 ; 
on the fighting of the males of 
Plectropterus gamhensis, 364 ; on 
the knot, 391 ; on display in male 
birds, 394 ; on xhe display of plu- 
mage by the male JPolyplectron, 
396 ; on Crossoptilon auntum and 
Phasianus Walltchn, 400; on the 
habits of Pophophorus, 420 ; on the 
colour of the mouth in Bucetos 
bhcornis, 426 ; on the incubation of 
the cassowary, 478; on the Gape 
Buffalo, 508; on the use of the 
horns of antelopes, 509 ; on the 
fighting of male wart-hogs, 520 , 
on Ammotragits tragelaphus^ 531 , 
on the colours of Cercopitheous 
ceplius, 537 ; on the colours of the 
faces of monkeys, 550 ; on the 
naked sm faces of monkeys, 600- 

Baitram, on the courtship of the 
male alligator, 351 

Basque language, highly artificial, 91. 

Bate, C. S , on the superior activity 
of male Crustacea, 221 , on the 
proportions of the sexes in crabs, 
255; on the chelae of Crustacea, 
266; on the relative size of the 
sexes in Crustacea, 268; on the 
coloms of Crustacea, 270. 

Bateman, Dr., tendency to imitation 
in certain diseased states, 72; on 
Aphasia, 88 

Bates, H W., on variation in the 
form of the head of Amazonian 
Indians, 28 , on the proportion of 
the sexes among Amazonian but- 
terflies, 250 , on sexual differences 
in the wings of butterflies, 277, 
on the field - cricket, 283 ; on 
Pyrodes pulohernmus, 294 ; on the 
horns of Lamellicoin beetles, 295, 
297 ; on the colours of Pptcahcs, 
309 ; on the coloration of 


tropical butteifllies, 311; on ths 
variability of Faptiio Besostns and 
Chxldrenm, 320; on male and fe- 
male butterflies inhabiting diffeient 
stationb, 321, on mimicry, 323; 
on the catei pillai of a Sphinoc, 325 ; 
on the vocal oigans of the um- 
biella-bird, 374; on the toucans, 
492 ; on Brachyurus calvns, 550 
Batokas, knocking out two upper in- 
cisors, 575. 

Batrachia, 349 , eagerness of male, 
221 

Bats, scent-glands, 529; sexual dif- 
ferences m the colour of, 534 ; fur 
of male frugi voi ous, 534. 

Battle, law of, 144; among beetles, 
299 ; among birds, 360 ; among 
mammals, 500 et seq ; m man, 
561 

Beak, sexual dififeience in the foims of 
the, 359 ; m the colour of the 383. 
Beaks, of birds, bright colouis of, 491. 
Beard, development of, in man, 557 ; 
analogy of the, in man and the 
quadrumana, 558 ; variation of the 
development of the, m different 
laces of men, 559, estimation of, 
among beaided nations, 581; pio- 
bable origin of the, 602 

, in monkeys, 150 ; of mammals, 

531 

Beautiful, taste for the, in birds, 410 , 
in the quadrumana, 540. 

Beauty, sense of, in animals, 92 ; ap- 
preciation of, by birds, 413 ; in- 
fluence of, 573, 576 ; variability of 
the btandaid of, 596, 

Beavan, Lieut , on the development 
of the hoi'ns in CferuMS 234 
Beaver, instinct and intelligence of 
the, 67, 68 ; voice of the, 527 , 
castoieuna of the, 529. 

Beavers, battles of male, 500. 
Bephstem, on female buds choosing 
the best singers among the males, 
368 , on rivalry in song-birds, 369 ; 
on the singing of female birds, 370 , 
on buds acquiring the songs ot 
other birds, 370; on pairing the 
canary and siskin, 415 ; on S sub- 
variety of the monk pigeon, 427 ; 
on spurred hens, 449, 

Beddoe, Dr., on causes of difference fn 
stature, 31. 
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Bee-eater, 371 

Bees, 99; pol’ea-baskets and stings 
of, 63; destruction of di’ones and 
queens by, 106 ; female, secondary 
sexual chax'acteis of, 208; piopor- 
tion of sexes, 254; difference of 
the sexes m colour and sexual 
selection, 292. 

Beetle, luminous larva of a, 277. 

Beetles, 294 ; size of the cerebral 
ganglia m, 54; dilatation of the 
fore tarsi in male, 275 ; blind, 294 ; 
stiidulatiou of, 301. 

Belgium, ancient inhabitants of, 182. 

Beii, Sir C , on emotional muscles in 
man, 3; “snailmg muscles,” 41; 
on the hand, 51. 

, T., on the numerical proportion 

of the sexes in moles, 247 ; on the 
newts, 348 ; on the croaking of the 
fi og, 350 , on the difference in the 
coloration of the sexes in Zootoca 
vivipara, 357 ; on moles fighting, 
500 

Bell-b*rd, sexual diffeience in the 
coJoui of the, 389 

Bell-buds, colours of, 492 

Belt, Ml., on the nakedness of tiopical 
mankind, 57 ; on a spider-monkey 
and eagle, 102; habits of ants, 147 ; 
Lampyridae distasteful to mammals, 
277 ; mimicry of JLeptalides, 325 ; 
colours of Nicaiaguan fiogs, 349; 
di&play of hummmg-biids, 443; on 
the toucans, 492; protective co- 
louimg of skunk, 543. 

Benevolence, manifested by buds, 
411. 

Bennett, A. W., attachment of mated 
birds, 411; on the habits of jD/'o- 
mosus vroratus, 478. 

y Dr., on birds of paradise, 

396. 

Bei bers, fei tility of crosses with 
other races, 171. 

Bernicla aniarctvea colours of, 492 

Bei nicle gander pairing with a Canada 
goose, 414. 

Bei t, M , crustaceans distingmsh 
colours, 271. 

Bertillon, M., aiiested development 
and polydactylism, 37 

Bettoni, on local differences m 
the nests of Italian birds, 456. 

Bsyie, M., see Bombet. 


Bhoteas, colour of the beard in, 558. 

Bhnnga^ disci foim tail-feathers of, 
392. 

Bianconi, Pi of., on structures as ex- 
plained through mechanical pun- 
ciples, 24. 

Biho, sexual differences m the genus^ 
280. 

Bichat, on beauty, 585 

Bickes, proportion of sexes m man, 
243. 

Bile, coloured, in many animals, 261. 

Bimaua, 149. 

Biidb, imitations of the songs of other 
buds by, 73 ; di earning, 74; killed 
by telegraph wiies, 80; language 
of, 86 , sense of beauty in, 92 
pleasuie of, m incubation, 105; 
male, incubation by, 163; and rep- 
tiles, alliance of, 165 ; sexual dif- 
fei ences in the beak of some, 208 ; 
migiatory, ai rival of the male be- 
foie the female, 212, apparent 
relation between polygamy and 
marked sexual diffei ences in, 220 ; 
monogamous, becoming polygamous 
under domestication, 220 , eager- 
ness of male m pm suit of the fe- 
male, 221 ; wild, numerical propor- 
tion of the sexes in, 247 ; secondaiy 
sexual characters of, 358 ; differ- 
ence of size in the sexes of, 362 ; 
fights of male, witnessed by females, 
367 ; display of male, to captivate 
the females, 367 ; close attention 
of, to the songs of others, 368 ; ac- 
quiring the song of their foster- 
parents, 370 ; biilhant, larely good 
songsteis, 371 ; love - antics and 
dances of, 380 ; coioiation of, 385 
ei seq,^ moulting of, 390 et seq. ; 
unpaired, 407 ; male, singing out 
of season, 409 ; mutual affection of, 
410 ; m confinement, distinguish 
persons, 411 , hybrid, production 
of, 414 ; Aibmo, 419 ; European, 
numbei of species of, 422 ; vai la- 
bility of, 422; geographical distii- 
butionof colouiing,422 , giadation 
of secondaiy sexual characteis 
430, obscurely colouied, buildiag 
concealed nests, 454 ; young female, 
acquiring male characters, 462 ; 
breeding in immature plumage 
484; moulting of, 484; aquatic^ 
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frequency of white plamage in, 
49S; vocal couitship of, 567; 
naked skin of the head and neck in, 
601. 

Birgus lairo, habits of, 270. 

Bn kbeck, Mr , on the finding of new 
mates by golden eagles, 408. 

Biithpiace of man, 155. 

Birthfcr, numencal propoitions of the 
sexes in, m animals and man, 215, 
216; male and female, numeiical 
proportion of, in England, 242. 

Bischoff, Prof., on the agreement be- 
tween the brains of man and of the 
orang, 6 ; figure of the embryo of 
the dog, 10; on the convolutions 
of the brain in the human foetus, 
1 1 ; on the difference between the 
skulls of man and the quadiumana, 
149, resemblance between the ape’s 
and man’s, 200. 

Bishop, J., on the vocal organs of 
trogs, 350 ; on the vocal oigans of 
corvine birds, 370 ; on the ti achea 
of the Merganser^ 374, 

Bison, American, co-operation of, 101; 
mane of the male, 521 

B'i terns, dwarf, coloration of the 
sexes of, 461 

Mizmra Idbata^ musky odoui of the 
male, 359 ; large si-^e of male, 362, 

Blackbird, sexual differences m the, 
219; propoition of the sexes in 
the, 248 ; acquisition of a song by, 
370; colour of the beak m the 
sexes of the, 383, 491 ; pairing 
with a thinsh, 414; oolouis and 
mdification of the, 455 , young of 
the, 487 ; sexual diffei ence in colo- 
ration of the, 491. 

Black-buck, Indian, sexual difference 
in the colour of the, 535. 

Blackcap, arrival of the male, before 
the female, 212; young of the, 
487 

Black-cock, polygamous, 219; pio- 
portion of the sexes in the, 248; 
pugnacity and love-dance of the, 
363 , call of the, 375 ; moulting of 
the, 392; duration of the couit- 
ship of the, 405; and pheasant, 
hybiids of, 414; sexual diffeience j 
in coloration of the, 491 ; crimson 
eye-cere of the, 491. 

glsicklock, Or., on music, 572. j 


I Black-grousc, characters of young, 
465, 471. 

Black wall, J , on the speaking of the 
magpie, 90; on the desertion oi 
then young by swallows, 108 ; on 
the superior activity of male spidei &, 
221 • on the piopoition of the 
sexes m spideis, 254; on sexual 
variation of coloui in spideis, 272 , 
on male spiders, 272. 

Bladdei-nose Seal, hood of the, 528, 
Blame, on the affections of dogs, 
523. 

Blaii, Br , on the lelative liability of 
Euiopeans to yellow fever, 194 
Blake, C. C,, on the jaw from La 
Naulette, 40. 

Blakiston, Capt , on the Ameiican 
snipe, 377 ; on the dances of Tetrac 
phastaneliuSy 381. 

Blasius, Di , on the species of Euio- 
pean buds, 422. 

Bledms taurus, hornlike piocesses of 
male, 299. 

Bleeding, tendency to piofuse, 237, 
Blenkiion, !Mi , on sexual pieference 
in horses, 524 

Blenmes, ciest developed on the head 
of male, duixng the bleeding sea- 
son, 338 

Bhtkisa multipunotatay stridulation 
of, 302 

Bloch, on the pxoportions of the sexes 
in fishes, 249. 

Blood, arteiial, led coloui of, 261 

pheasant, number of spuis in, 

364. 

Bluebieast, red-thioated, sexual dif- 
fei ences of the, 472 
Blumenhach, on Man, 28 ; on the 
laige size of the nasal cavities in 
American aboiigmes, 34; on the 
position of man, 149 , on the num- 
ber of species of man, 174, 

Blyth, £, on the stiuctuie of the 
Hand in the species of BTyldbates, 
51; ohseivations on Indian crow®, 
102 ; on the development of the 
boms m the Koodoo and Eland an- 
telopes, 234, on the pugnacity of the 
males of Galhnula cnsiata, 360 ; on 
the piesence of spuis in the female 
JBuplocarmts erythrophthalmus^ 364; 
on the pugnacity of the amadavat, 
366, op the spoonbill, 374 ; op 
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ST-Oulting of Anthvs^ 392; on the 
moulting of buistards, plovers, and 
(x alius hanhva^ 392 , on the Indian 
honey-buzzard, 424 ; on sexual dif- 
ferences in the coloui of the eyes 
of hoinbills, 425 ; on Oriolus me- 
lanooephalus^ 460 ; on Falcsomis 
^avanicus^ 461; on the genus Ar- 
detta^ 461 ; on the peregiine falcon, 
461 ; on young female bii ds acquir- 
ing male chaiacters, 461 ; on the 
immature plumage of birds, 465 ; 
on 1 epresentative species of buds, 
468 ; on the young of Twrmj?, 47 6 ; 
on anomalous young of Lanms 
rufus and Colymhus glaotahs^ 482 , 
on the faexes and young of the spar- 
rows, 483 ; on dimorphism in some 
heions, 484; on the asceitainment 
of the sex of nestling bullfinches 
by pulling out breast-featheis, 484 ; 
on orioles breeding in immatuie 
plumage, 484; on the sexes and 
young of Buphus and Anastomus^ 
486 ; on the young of the black- 
cap and blackbiid, 487 ; on the 
young of the stonechat, 487 ; on 
the white plumage of AnastomuSy 
493, on the hoi ns of Bovine ani- 
mals, 505 ; on the horns of Antilope 
bezoartica, 507 ; on the mode of 
fighting of Ovts cycloceros^ 508 ; 
on the voice of the Gibbons, 527 , 
on the ciest of the male wild goat, 
531; on the coloui s of Fortax 
piota, 535 ; on the coloui s of Anti- 
lope hezoartica^ 536 ; on the coloui 
of the Axis deei, 536 ; on sexual 
dilfei enoe of colour in Hyldbates 
hoolock, 537 ; on the hog-deer, 546 ; 
on the heard and whiskeis m a 
monkey becoming white wnth age, 
559. 

Boai, wild, polygamous in India, 217 ; 
ube of the tusks by the, 513 ; fight- 
ing of, 518. 

Boaidman, Mi., Albino birds in U. S , 
419. 

B'''itaid and Corbid, MM, on the 
tiansmission of sexual peculiaiities 
in pigeons, 230 ; on the antipathy 
shewn by some female pigeons to 
certain males, 418. 

Bold, Mr., on the singing of a sterile 
hybrid canary, 369- 


Bombet, on the variability of th€ 
standaid of beauty in Europe, 596, 
Bombus^ difference of the sexes m, 
292, 

BonibycidiP, coloration of^ 313 ; pair- 
ing of the, 318 ; colours of, 318. 
Bombychlla carohnensiSy red append- 
ages of, 461. 

Bomhyx cynthia, 278; proportion of 
the sexes in, 250, 253 ; pairing of, 
318 

mo7% difference of size of the 

male and female cocoons of, 278 ; 
pairing of, 318. 

Femyiy pioportion of sexes of, 

253 

• Tamamaty 278 ; M. Personnaton, 

251 ; proportion of sexes of, 253. 
Bonapaite, C. L , on the call-notes of 
the wild turkey, 375 
Bond, F., on the finding of new mates 
by crows, 408. 

Bone, implements of, skill displayed 
in making, 49 

Boner, C , on the transfer of male 
chaiacters to an old female chamois, 
604; on the habits of stags, 616; 
on the pairing of led deer, 522, 
Bones, mciease of, in length and 
thickness, when carrying a gieatei 
weight, 32 

Bonizzi, P , difference of colour in 
sexes of pigeons, 230 
Bonnet monkey, 151 
Bonwick, J , extinction of Tasma- 
nians, 183, 184. 

Boomerang, 145, 

Boreus hyemalis, scaicity of the male, 
254. 

Boiy St. Vincent, on the number of 
species of man, 174 , on the coloui s 
of Ldbrus pavo^ 342. 

Bos etruscusy 505 

• gaurusy hoi ns of, 505. 

moschatusy 529. 

primigenius, 501, 

sondaiGUSy hoi ns of, 505 ; colours 

of, 536 

Botocudos, 144; mode of life of, 197 ; 
disfigurement of the eaib and lower 
lip of the, 675. 

Bouchei de Perthes, J. C. de, on the 
antiquity of man, 2 
Bouibon, proportion of the sexes in a 
j»pecie& of Favilio tiom, 25Q 
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Bounen, on the marriage-customs of 
ttie savages of the Malay Archi- 
pelago, 598- 

AovidaSy dewlaps of, 531. 

Bower^birds, 406 ; habits of the, 381 ; 
ornamented playing-places of, 92, 
413. 

Bows, nse of, 179 

Brachycephalic sti uctnre, possible 
explanation of, 56. 

Brachyma, 268, 

Brachyurus calvuSy seal let face of, 
550. 

Bradley, Mr., abductor ossis metatarsi 
qiiinti m man, 42. 

Brain, of man, agi eement of the, with 
that of lower animals, 6 ; convolu- 
tions of, in the human foetus, 11 , 
influence of development of mental 
faculties upon the size of the, 54 ; 
influence of the development of, on 
the spinal column and skull, 55 , 
larger in some existing mammals 
than in their tertiary piototypes, 
81 ; relation of the development of 
the, to the pi ogress of language, 
87 ; disease of the, affecting speech, 
88 ; diffeience m the convolutions 
of, in different laces of men, 167 ; 
supplement on, by Prof Huxley, 
199; development of the gyii and 
sulci, 204. 

Brakenridge, Dr-, on the influence of 
climate, 32. 

Brandt, A., on haiiy men, 19 

Biaubach, Prof,, on the quasi-iehgious 
feeling of a dog towaids his mastei, 
96 ; on the self-restiaint of dogs, 
103. 

Brauer, F., on dimorphism in Neurch- 
themis^ 291. 

Biazil, skulls found in caves of, 168 ; 
jiopulation of, 173; compi ession of 
the nose by the natives of, 583. 

Bleak between man and the apes, 
156 

Bieam, pioportion of the sexes in the, 
249. 

Breeding, age of, in birds, 484. 

— season, sexual characters making 
their appeal ance in the, in buds, 
390 

Brehm, on the effects of intoxicating 
liquors on monkeys, 7 ; on the 
recogni ^lon of women by male Cyno* 


cejphahy 8 ; on the diveisity of the 
mental faculties of monkeys, 27 ; 
on the habits of baboons, 61 ; ot< 
revenge taken by monkeys, 69; on 
manifestations of maternal affection 
by monkeys and baboons, 70 ; on 
the instinctive diead of monkeys 
for seipents, 71 , on the use of 
stones as missiles by baboons, 81 ; 
on a baboon using a mat for shelter 
fiom the sun, 82 ; on the signal- 
cries of monkeys, 87 , on sentinels 
posted by monkeys, 101, on co-ope- 
ration of animals, 101 ; on an eagle 
attacking a young Oercopithecus^ 
101 ; on baboons in confinement pio- 
tectmg one of then number from 
punishment, 103 , on the habits 
of baboons when plundeiing, 104; 
on polygamy in CynocepheUus and 
OebuSf 217 ; on the numeiical pio- 
poition of the sexes m birds, 247 ; on 
the love-dance of the black-cock, 
$63 ; on JPalamsdea cornuta, 366 , 
on the habits of the Black-giouse, 
366, on sounds pioduced by buds 
of pazadise, $76 ; on assemblages of 
grouse, 405 ; on the finding of new 
mates by birds, 409 ; on the fight- 
ing of wild boais, 518 , on the 
habits of Cynocephalus hamadryas, 
590. 

Blent, Mr , on the courtship of fowls, 
417. 

Bieslau, numeiical pioportion of male 
and female biiths in, 243. 

Bridgman, Lauia, 88, 

Brimstone butteifly, 312 ; sexual dif- 
ference of colour in the, 322. 

British, ancient, tattooing practised 
by, 574, 

Bioca, Prof., on the occurience of the 
supra-condyloid foramen in the 
human humeius, 22; anthiopo- 
morphous apes more bipedal than 
quadiupedal, 53; on the capacity of 
Paiisian skulls at different periods, 
55; compaiison of modern and 
mediseval skulls, 55 ; on tails of 
quadrupeds, 58 ; on the infiuence of 
natuial selection, 61 ; on hybiiditj 
in man, 170 ; on hnman remains 
from Les Eyzies, 181 ; on the cause 
of the diffei ence between Enropi^ng 
and Hindoos, 192. 
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Brodie, Sii B, on tne oiigin of the 
moral sense m man, 98 

Bronn, H G , on the copulation of 
insects of distinct species, 275. 

Blonde peiiod, men of, in Euiope^ 
128 

Bi own, R , sentinels of seals gcnei ally 
temales, 100 ; on the battles of 
seals, 500; on the naiwhal, 502; 
on the occasional absence of the 
tnsks m the female walina, 502; 
on the bladder-nose seal, 528; on 
the colouis of the sexes m Phoca 
Grconlandica, 535 ; on the appi e. 
elation of music by seals, 569 , on 
plants used as love-phi It eis, by 
Korth Ameiican women, 577, 

Blown, Dr Ciichton, injniy to infants 
dm mg paiturition, 244. 

Biown-Sequaid, Dr,, on the inheii- 
tance of the effects of opeiations by 
guinea-pigs, 60, 603 

Bruce, on the use of the elephant's 
tusks, 507. 

Biuleiie, P de la, on the habits of 
Atev^hus cicatricosus^ 300 : on the 
stndulation of Ateuchusy 306 

Biunnich, on the pied lavens of the 
Feioe islands, 424. 

Biyant, Dr , preference of tame pigeon 
toi wild mate, 418 

Capt, on the courtship of 

Cailorhmus ursinus, 522, 

Buhas hison, thoracic projection of, 
298. 

Bucephalus capensis, difference of the 
sexes of, in colour, 351. 

Buceros, nidification and incubation of, 
454. 

6iComzs, sexual differences in the 

colouring of the casque, beak, and 
mouth in, 425, 

— - corrugatus^ sexual differences in 
the beak of, 383. 

Btlchner, L , on the origin of man, 
3 ; on the use of the human foot as 
a prehensile organ, 52 ; on the mode 
of progression of the apes, 52 ; on 
want of self-consciousness, &c., in 
savages, 83. 

Bucholz,, Dr , quariels of chamaeleons, 
357. 

Biickland, F., on the numerical pro- 
portion of the sexes in rats, 247, 
on the proportion of the sexes in 


the ti out, 249 ; on Chxmaera mon- 
stiosUy 338 

Buckiand, on the complexity 01 
Cl molds, 91. 

Buckler, W , proportion of sexes cf 
Lepidoptera leaied by, 253 

Buckinghamshire, numerical piopoi- 
tion of male and female hii ths m, 242, 

Bucorax ocbysstmcTis, inflation of the 
neck-wattle of the male during 
couitship, 383. 

Budf/tes 212 

Buflalo, Caf>e, 508. 

f Indian, hoi ns of the, 505. 

. Italian, mode of fighting of the, 

508 

Buflbn, on the number of species of 
man, 174. 

Bufo sikimmensis, 349. 

Bugs, 281. 

Buist, R, on the propoition of the 
sexes in salmon, 249 ; on the pug- 
nacity cf the male salmon, 332. 

Bulbul, pugnacity of the male, 360 , 
display of undei tail-coverts by the 
male, 402. 

Bull, mode of fighting of the, 508; 
curled frontal hair of the, 531. 

Bullei, Dr, on the Hma, 208; the 
attachment of birds, 410. 

Bullfinch, sexual differences in the, 
219, piping, 369 ; female, singing 
of the, 370 ; couitship of the, 401 , 
widowed, finding a new mate, 408 ; 
attacking a 1 eed-bunting, 412; 
nestling, sex ascertained by pulling 
out bi east-feathers, 484, 

Bullfinches distinguishing persons, 
412; iivalry of female, 420. 

Bulls, two young, attacking an old 
one, 101 ; wild, battles of, 601 

Bull-trout, male, colouiing of, during 
the breeding season, 340. 

Bunting, reed, head feathers of the 
male, 402 ; attacked by a bullfinch, 
412 

Buntings, characters of young, 464. 

Buphus coromandus, sexes and young 
of, 486 ; change of colour in, 494, 
495. 

Buichell, Di,, on the zebra, 545 ; on 
the extravagance of a bush woman 
in adoimng herself, 577 ; celibacy 
unknown among the savages of 
South Africa, 594; on the mar- 
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riage*customs of the Bush women, 
59S. 

Bnrke, on the number of species of 
man, 174. 

Burmese, colour of the beard in, 558 

Burton, Capt , on negro ideas of 
female beauty, 579 ; on a unirersai 
ideal of beauty, 582. 

Bushmen, 64. 

Bubhwoman, extravagant ornamenta- 
tion of a, 577. 

Bush women, hair of, 167 ; marriage- 
customs of 598. 

Busiara, taroat-pouch of the male, 
373 , humming noise produced by a 
male, 377 ; Indian, ear-tnfts of, 384. 

Bustards, occurrence of sexnal dif- 
ferences and of polygamy among 
the, 219; love-gestures of the male, 
380 , double moult in, 390, 392. 

Butler, A. G., on sexual diSerences m 
the wings of Ancons epxtus^ 277 ; 
courtship of buttei flies, 307 ; on 
the colouring of the sexes in 
species of Thecla^ 810; on the ze- 
semblance of Iphxas glaucippe to a 
leaf, 313 , on the rejection of cei- 
tain moths and caterpiliais by 
lizaids and frogs, 326. 

Buttei fly, noise produced by a, 307; 
Empeior, 307, 308; meadow blown, 
instability of the ocellated spots of, 
428. 

Buttei flies, proportion of the sexes in, 
250 ; forelegs atrophied in some 
male, 277 ; sexual difference in the 
neuiation of the wings of, 277; 
pugnacity of male, 307 , protective 
resemblances of the lower suiface 
of, 311 ; display of the wings by, 
314 ; white, alighting upon bits of 
papei, 317 ; atti acted by a dead 
specimen of the same species, 317 ; 
couitship of, 317 ; male and female, 
inhabiting different stations, 321. 

Buxton, G, obseivations on macaws, 
102 ; on an instance of benevolence 
in a panot, 411. 

Buzzard, Indian honey-, variation in 
the ciest ot* 424. 

C. 

Cabbage butterflies, 312. 

Cachalot, large bead of the male, 502. 


Cadences, musical, perception of, by 
animals, 569. 

Caecum, 20; laige, in the eaily pro* 
gemtois of man, 160. 

Catnna moschata, pugnacity of the 
male, 362. 

Californian Indians, decrease of, 258. 

Calixanassa, chelse of, figured, 267 

Calhdryas, colours of sexes, 318 

Oalhonymus lyra^ chaiacteis of the 
male, 335. 

CaUorhxnus ursinus^ relative size of 
the sexes of, 515 ; courtship of, 
522 

Calotes mana^ 358 

— mgrilabris, sexual difference in 
the colour of, 357. 

Cambiidge, 0. Pickard, on the sexes 
of spiders, 255 , on the size of male 
K'ephila, 273 

Camel, canine teeth of male, 502, 
514 

Campbell, J., on the Indian elephant, 
218 , on the proportion of mala 
and female biiths in the harems of 
Siam, 245 

CampylopteruB hemitmcurus^ 248. 

Canal les distinguishing peisons, 412 

Canary, polygamy of the, 220 ; change 
of plumage in, after moulting, 238 , 
female, selecting the best singing 
male, 268; sterile hyhiid, singing 
of a, 369; female, singing of the, 
370; selecting a gieenfinch, 416; 
and siskin, pan mg of, 415. 

Canestiini, G, on rudimentaiy cha- 
racteis and the origin of man, 3; 
on rudimentary chaiacters, 11 , ou 
the movement of the ear in man, 
14; on the variability of the vei- 
miform appendage in man, 21, on 
the abnoimal division of the malar 
bone in man, 39 ; on abnoimal con- 
ditions of the human uterus, 39 ; 
on the peisistence of the fiontal 
suture m man, 39 ; on the piopoi- 
tion of the sexes in silk-moths, 250, 
251 ; secondaiy sexual characters 
of spiders, 272. 

Cancer pagmusy 266. 

Canfield, Dr, on the hoins of the 
Antilocapra 234. 

Canine teeth in man, 46 ; diminution 
of, in man, 53 , diminution of, in 
horses, 53 ; disappearance of^ la 
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male xtuninants, 53 , laige, in the 
early progenitors of man, 160. 

Canines, and hoi ns, inverbe develop- 
ment of, 514 

Canoes, nse of, 48, 180. 

Cantharis^ diffeience of colour m the 
seres of a species of, 294. 

Cautharus hneatus, 341. 

Capercailzie, polygamous, 219 5 pro- 
portion of the sexei> m the, 248 , 
pugnacity of the male, 363 ; pan mg 
of the, 367 ; autumn meetings of 
the, 370; call of the, 375; dura- 
tion of thecouitship of, 405; beha- 
Tioui of the female, 419; inconve- 
nience of black colour to the female, 
444 ; sexual difference in the coloia- 
tion of the, 491 ; ciimaon eye-cere 
of the male, 491. 

Capitonidje, colours and mdifi cation of 
the, 455. 

Capra cegagrus, 508; crest of the 
male, 531 ; sexual difference m the 
colour of, 536. 

Capreolus Sibiricns svbecaudatus, 542 

Caprice, common to man and animals, 
93. 

Caprimulgus^ noise made by the males 
of some species ot, vi ith then 
wings, 376 

' vtrgimanus^ palling of, 366. 

Cai.ibidaj, 302 

C?i bonnier, on the natural hi^^toiy of 
the pike, 249 , on the 1 elative sue 
of the sexes in fishos, 335; court- 
«^hip of Chinese Maciopus, 341. 

Ciirtineutes, sexual difference of 
colom m, 457 

Caiomub mcsTias^ 268, 269 

Cardinahs virgzmanus, 225, 

Carduehs elcgans, sexual differences of 
the beak in, 360. 

Carnivoia, marine, polygamous habits 
of, 218, sexual differences m the 
colouis of, 534- 

Caip, numerical proportion of the 
sexes m the, 249. 

Cai r, R , on the peewit, 366. 

Gainer pigeon, late development of 
the wattle m the, 238. 

Can ion beetles, stiidulation of, 302 

Cams, Prof Y., on the development 
oi the horns in meiino sheep, 235. 

Cassowary, sexes and incubation of 
the, 47S. 


Castina, mode of holding wings, 315. 

Castoreum, 529. 

Casnartus galeatus, 478, 

Cat, convoluted body in the exticmitv 
of the tail of a, 23, sick, sympathy 
of a dog with a, 103. 

Cataract in Cehus Azarw^ 7. 

Catarrh, liability of Cebus Azarm to, 7. 

Catarihine monkeys, 153. 

Caterpillars, blight colours of, 325- 

Cathartes aura, 416. 

jota, love-gestures of the male, 

380. 

Cathn, G., con elation of colour and 
textuie of hair in the Mandans, 
197; ou the development of the 
beaid among Korth -Amencaii 
Indians, 560; on the great length 
of the hail in some Korth Ameiican 
tubes, 580, 

Caton, J. D , on the development of 
the horns in Cervus virgmianus and 
strongyloceros^ 234 ; on the presence 
of traces of horns in the female 
wapiti, 504; on the fighting of 
deer, 510 ; on the crest of the male 
wapiti, 531 , on the colours of the 
Viiginian deei, 535 ; on sexual dif- 
ferences of colour m the wapiti, 
536 ; on the spots of the Yiiginian 
deer, 546 

Cats, di earning, 74; tortoise-shell, 230, 
232, 237; enticed by valeiian, 530; 
colouis of, 543, 

Cattle, rapid inciease of, in South 
America, 47 , domestic, light ei in 
winter in Siberia, 329 , hoi ns of, 234 
505 ; domestic, sexual differences of^ 
late developed, 238; nunieiical pio- 
poition of the sexes in, 246. 

Candal vertebrie, number of, m ma- 
caques and baboons, 58; basal, of 
monkeys, imbedded in the body, 59 

Cavohni, observations on Sertanus^ 
162. 

Cebus, maternal affection in a, 70, 
giadation of species of, 175. 

— — Apella, 205. 

— — • Azar(s, liability of, to the same 
diseases as man, 7 ; distinct sounds 
pioduced by, 84 , early maturity 
of the female, 558. 

capuemm^ polygamous, 217 

sexual diffeiences of coloui in, 537 ^ 
hail on the of, 549. 
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(Mms veikroszcSf liair on the head of, 

549, 

Cecidomyidas, ^proportions of the sexes 
in, 354. 

Celibacy, unknown among the savages 
of South Afi ica and South Amei ica^ 
594. 

Centipedes, 274. 

Cephalopoda, absence of second<ir3' 
sexual characteib m, 263, 
Cephalopterus omatm^ 373. 

penduhger^ 374. 

Cerambyoj heros, stiidulant organ of, 
303. 

Ceiatodus, paddle of, 37. 

Ceratophora aspera^ nasal appendages 
of, 355. 

— Btoddaf til, asal hoin of, 355. 

Cerceris, habits of, 291 

Cercocebus cethiops^ whiskers, Sac , of, 

550. 

Cercopithecus, young, seized by an 
eagle and rescued by the troop, 
101 ; definition of species of, 175 

— cephus, sexual difierence of colour 

in, 537, 552. 

cynosurus and gmeomndis^ 

colour of the sciotum in, 537. 

Diana^ sexual differences of 

colour in, 537, 552, 553. 

griseo-mndts, 101. 

petauristay whiskei s, &c , of, 

5o0 

Ceies, of birds, bright colours of, 491, 
Cenomis Temminckn^ swelling of the 
wattles of the male during couit- 
ship, 383. 

Ccrvulus^ weapons of, 514. 

mosckatuSy rudimentaiy horns 

of the female, 504. 

Cci vus alces^ 234 

campesti'iSy odour of, 529. 

canocfeyms, traces of horns in 

the female, 504 ; attacking a man, 
511 ; sexual difieienceinthe coloui 
of, 536 

elaphus^ battles of male, 501 ; 

horns of, with numerous points, 
510. I 

■ EU%, 234 . j 

mantchuncus, 546. i 

palvdosusy colours of, 536 

- — - strongyloeeroSy 234. 

— tnrgtniamzSf 234 5 horns of, m 
course of modification, 511. 


Ceryle, male black-belted in seme 
species of, 457. 

Cetacea, nakedness of, 56. 

Ceylon, fiequent absence of beaid in 
the natives of, 560. 

Chaffinch, piopoition of the sexes m 
the, 248; couitship of the, 401 
Chaffinches, 369 ; new mates found 
by, 408. 

Chahopkaps ^nd^G^iSy chaiacters of 
young, 465, 

Clialcosoma atlaSy sexual differences 
of, 295. 

ChamceleOy sexual diffeiences in the 
genus, 356. 

bifurcus, 356, 357. 

Owemt, 357 

pumihis^ 357. 

Qhummpetes tinicolory modified wing-* 
feathei m the male, 377. 
Chameleons, 354, 

Chamois, danger-signals of, 100, 
transfer of male chaiacteis to «in 
old female, 504. 

Champneys, Mi , acromio-basilai! 

muscle and quadrupedal gait, 42. 
Chapuis, Di , on the tiansmission of 
sexual peculiaiities in pigeons, 230; 
on stieaked Belgian pigeons, 238, 
446. 

Char, male, colouring of, during the 
bi eeding season, 340 
Characters, male, developed in fe- 
males, 227 ; secondaiy sexuai, 
transmitted through both sexes, 
227 , natu al, artificial, exaggera- 
tion of, by man, 582. 

Oharadnus hiatixmla and pluvial 
sexes and young of, 485 
Chardm on the Persians, 586. 

Chaims, worn by women, 577. 
Chariuas, fieedom of divoice among 
the, 598. 

ChasmorhynchuSy difference of colour 
in the sexes of, 389 ; colours of, 492, 

nvoeus, 389. 

trxcarunculatusy 389. 

Chastity, early estimation of, 119. 
Chatterers, sexual differences in, 219 
Cheever, Rev. H. T , census of the 
Sandwich Islands, 257. 

Cheiroptera, absence of secondary 
sexual chaiacteis m, 218. 

Chela of Crustacea, 266, 271. 

C/iekmuxy sexual dxiTerences in 350. 
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Chenalopex CBgyptiacus, wiog-knobs of, 
3b4:, 

Chera progne^ 392, 419* 

Chest, proportions of, m soldiers and 
sailors, 32 ; large, of the Qnechua 
and Aymara Indians, 34 

Cheviotains, canine teeth of, 514. 

Chiasognathus, stndulation of, 306. 

— Grantii, mandibles of, 300. 

Childicn, legitimate and illegitimate, 
piopoition of the sexes in, 243. 

Chiloe lice of the natives of, 170; 
population of, 173 

ChimcBra monstrosa, bony process on 
the head of the male, 338. 

Chimseroid fishes, piehensiie organsof 
male, 331. 

Chimpanzee, 561; eais of the, 14; 
repiesentatives of the eyebiows in 
the, 19 ; hands of the, 50 ; absence 
of mastoid processes in the, 53 ; 
platfoims bmit by the, 66; crack- 
ing nuts with a stone, 81 ; direc- 
tion of the hair on the aims of the, 
151 ; supposed evolution ot the, 
177 ; polygamous and social habits 
of the, 590 

China, Noith, idea of female beauty 
in, 578 

, Southern, inhabitants of, 197 

Chinese, use of fiint tools by the, 145 ; 
diliiculty of distinguishing the 
races of the, 167 ; colour of the 
beaid in, 558; general beaidless- 
ness of the, 560; opinions of the, 
on the appearance of Europeans and 
Cingalese, 578 ; compiession of the 
feet of, 583- 

Chmsurdi, his opinion of beards, 576, 
581. 

Clilamydera maculafa^ 382. 

Chloeon, pedunculated eyes of the 
male of, 274, 

Chloephaga, coloiation of the sexes in, 
460. 

Chloroccelus Tanana (figuied), 285. 

Choi da Dorsalis, 161. 

Chough, led beak of the, 491. 

Chromidfe, fiontal piotuberance in 
male, 340; sexual differences m 
colour of, 345. 

(Jhrysemys picta^ long claws of the 
male, 350. 

ChrysococQVX^ chaiacteis of young cf, 

MS, 


Chrysomehdae, stndulation of, 302- 

Cicada pruinosa^ 282. 

septendectmy 282. 

Cicadas, songs of the, 281 ; rudimen- 
tary sound-organs m females of, 288, 

Cicatrix of a bum, causing modifica- 
tion of the facial bones, 55. 

Cichla^ frontal protuberance of male, 
340. 

Cimetifere du Sud, Fans, 22. 

Cincloramphuis cruraliSy large size of 
male, 362. 

Cmclus aquatictts^ 455. 

Cingalese, Chinese opinion of the ap- 
pearance of the, 578. 

Ciiripedes, complemental males of, 
208. 

Civilisation, effects of, upon natural 
selection, 133 ; mfiuence of, in the 
competition of nations, 183. 

Clanging of geese, &c., 368. 

Clapar^de, E , on natui ai selection 
applied to man, 49. 

Claike, on the marriage-customs of 
the Kalmucks, 598. 

Classification, 148. 

Claus, C , on the sexes of Saph^rina^ 
271. 

Cleft-palate, inherited, 35. 

Chmacteris erythrops, sexes of, 47 9. 

Chmate, 31 ; cool, favourable to hu- 
man progiess, 133; power of sup- 
poitmg extremes of, by man, 182 , 
want of connexion of, with colour, 
192. 

Cloaca, existence of a, jn the eaily 
progen I tois of man, 161. 

Cloacal passage existing m the hu- 
man embiyo, 9. 

Clubs, used as weapons before disper- 
sion of mankind, 180. 

Clucking of fowls, 368. 

Glythra A-punctata^ stndulation of, 
302 

Conn, Mr, Sandwich-islanders, 187 

Cob be, Miss, on morality in hypothe- 
tical bee-commumty, 99. 

Gobi a, ingenuity of a, 352. 

Coccus^ 147. 

Coccyx, 22, 23 ; in the human em- 
bryo, 9; convoluted body at tna 
extremity of the» 23 ; imbeddetl in 
the body, 59. 

Cochin-China, notions of beauty ol 
the inhabitants of, 578, 580« 
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Cock, blind, fed by its companions, 
103, game, killing a kite, 363; 
comb and wattles of the, 403 , pre- 
ference shewn by the, for young 
hens, 420 ; game, transpaient zone 
m the hackles of a, 430. 

Cock of the rock, 405* 

Cockatoos, 491, 492, 493 ; nestling, 
411 ; black, immatuxe pinmage of, 
467* 

Cffilenterata, absence of secondary 
sexual characters m, 260. 

CoJQTee, fondness of monkeys for, 7. 

Cold, supposed effects of, 32 ; power 
of supporting, by man, 182. 

Coieoptera, 294 ; stridulation of, 284 ; 
stridulant organs of, discus&ed, 303. 

Cohos edusa and hyale^ 319. 

ColHngwood, C., on the pugnacity of 
the butterflies of Borneo, 307 ; on 
butterflies being atti acted by a 
dead specimen oi the same species, 
317* 

Colobus, absence of the thumb, 51 

Colombia, flattened heads of savages 
of, 575. 

Colonists, success of the English as, 
142. 

Coloration, protective, in birds, 489. 

Coloui, supposed to be dependent on 
light and heat, 32 ; correlation of, 
with immunity from certain poisons 
and paiasites, 193; purpose of, in 
lepidopteia, 316 ; relation of, to 
sexual functions, in Ashes, 343 ; 
diffei ence of, in the sexes of snakes, 
351; sexual diffeiences of, in 
lizaids, 357; influence of, in the 
pairing of buds of diffeient species, 
4X5; relation of, to mdiAcation, 
453, 456 ; sexual differences of, in 
mammals, 533, 540 ; lecogmtion of, 
by quadiupeds, 540 ; of childien, 
in different races of man, 557 ; of 
the skin in man, 604. 

Colours, admued alike by man and 
animals, 93 ; bright, due to sexual 
selection, 261 ; bright, among the 
lower animals, 261, 262; blight, 
protective to bn ttei flies and moths, 
313; blight, jn male Ashes, 335, 
340 ; transmission of, in buds, 448 

Coiquhoun, example of leasoning in 
a letriever, 78. 

Kxilwmba young of, 467 


CohjTinhus glacialis^ anomalous young 
of, 482. 

Comb, development of, in fowis, 23S 
Combs and wattles in male biids, 403. 
Community, preservation of variations 
useful to the, by natural selection, 
62. 

Compo^itse, gradation of species among 
the, 175. 

Comte, C., on the expression of the 
ideal of beauty by sculpture, 581. 
Conditions of hie, action of changed, 
upon man, 30 ; influence of, on 
plumage of birds, 472. 

Condor, eyes and comb of the, 472. 
Conjugations, oiigin of, 91. 
Conscience, 114, 126 ; absence of, m 
some criminals, 116. 

Constitution, diffei ence of, in diffei ent 
laces of men, 168 

Consumption, liability of Cehits Azores 
to, 7 ; connexion between com- 
plexion and, 194. 

Conveigence of chaiacters, 177, 
Cooing of pigeons and doves, 374 
Cook, Capt., on the nobles of tne 
Sandwich Islands, 586* 

Cope, E. D , on the Dmosauria, 158 
Cophotts ceylanlca^ sexual differences 
of, 354, 357. 

Oopns, 295. 

fsidiSf sexual diffeiences of, 

296. 

■ — " lunaris, stridulation of, 303. 
Corals, blight colours of, 260. 
Coial-snakes, 353. 

Cordylus, sexual diffei ence of colour 
in a species off 357 
Coifu, habits of the Chaffinch in, 24-8. 
Goinelms, on the piopoitions of the 
sexes in Lucanus Cot ums, 253. 
Coipoia Wolffiana, 161; agieement 
of, with the kidneys of fishes, 11. 
Coi related variation, 43 
Con elation, influence of, in the pro- 
duction of races, 197, 

Coise, on the mode of fighting of the 
elephant, 514. 

Corvus corone^ 408 

graculus^ '’ed beak of, 491. 

picoy ni ptial assembly of, 

406. 

Corydahs cornutus, la’ ge jaws of the 
male, 275. 

462 . 
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Cosmetomis vexiUartus, elongation of 
wmg-featliers in, 384, 403. 

Cotmgidse, sexual diffeiences in, 219; 
coloration of the sexes of, 460 ; re- 
semblance of the females of distinct 
species of, 470. 

Coitus scorpius^ sexual differences in, 
337. 

Coulter, Di\, on the Californian In- 
dians, 258. 

Counting, origin of, 144 ; limited 
power of, m piimeval man, 180. 

Courage, Taiiability of, in the same 
species, 69 ; universal high appre- 
ciation of, 118; impoitance of, 
130 ; chaiactenstic or men, 664. 

Courtship, greater eageniess of males 
in, 221 ; of fishes, 331, 341 , of 
buds, 367, 405. 

Cow, winter change of colour, 542. 

Crab, devil, 269 

, shore, habits of, 268. 

cribrarms, dilated tibiae of the 
male, 276. 

Crabs, proportions of the sexes in, 
255. 

Cranz, on the inheritance of dexteiity 
m seal catching, 33. 

Crawfuid, on the number of species 
of man, 174 

Crenilabrus massa and <7. melops^ nests 
built by, 345 

Crest, oiigin of, in Polish fowls, 231. 

Crests, of birds, diffeience of, in the 
sexes, 467 ; doisal hairy, of mam- 
mals, 530. 

Cricket, field-, stndulation of the, 
283 ; pugnacity of male, 289. 

, house-, stndulation of the 

283, 284. 

Ciickets, sexual differences in, 289. 

Crioceridae, stndulation of the, 302. 

Crinoids, complexity of, 91. 

Croaking of frogs, 350. 

Crocodiles, musky odour of, during 
the breeding season, 351 

Crocodiha, 351. 

Crossbills, characters of young, 464- 

Crosses in man, 173. 

Crossing of laces, effects of the, 192. 

Crossoptilon aurztum^ 400, 452, 472 ; 
adornment of both sexes of, 235; 
sexes alike m, 460. 

Crotch, G. R., on the stndulation of 
beetles, 302, 304 , on the stridu- 


lation of Heliopathes^ 305; on the 
stridulation of Aoalles^ 306 ; habit 
of female deer at breeding time, 503. 
Crow Indians, long hair of the, 580, 

young of the, 481. 

Crows, 491 ; vocal organs of the, 370 ; 
living in triplets, 409, 

carnon, new mates found by, 

407. 

, Indian, feeding their blind com- 
panions, 103. 

Cruelty of savages to animals, 118. 
Crustacea, parasitic, loss of limbs by 
female, 208 ; prehensile teet anti 
antennae of, 209; male, moie active 
than female, 221 ; parthenogenesis 
in, 255; secondary sexual charac- 
ters of, 265 , amphipod, males 
sexually matme -while young, 485 , 
auditory hairs of, 568 
Crystal worn in the lower Iip by some 
Cential African women, 575. 
Cuckoo fowls, 238 

CuhcidjB, 208, 280 ; attracted by each 
other’s humming, 280. 

Cullen, Dr., on the thi oat-pouch o* 
the male bustaid, 373. 

Cultivation of plants, probable origin 
of, 133. 

Cupples, Mr , on the numerical pro- 
poition of the sexes in dogs, sheep, 
and cattle, 246 ; on the Scotch 
deerhound, 516; on sexual pie- 
feience m dogs, 524, 

CurculionidaB, sexual diffei ence in 
length of snout m some, 208 , 
hornlike processes in male, 299 , 
musical, 301, 302. 

Curiosity, manifestations of, by ani- 
mals, 71, 

Curlews, double moult in, 390 
Cm sores, compaiative absence of 
sexual differences among the, 219 
Cuitis, J,on the proportion of the 
sexes in Athataa^ 254, 

Cuviei, F, on the lecognition of 
women by male quadrumana, 8 

, G , on fciie number of caudal 

vertebrae m the maadiiii, 58; <>u 
instinct and intelligence, 67 ; vieu'. 
of, as to the position of man, 149 , 
on the position of the seals, 150 , 
on Hectocotyle^ 263- 
Cyanecula suecicay sexual difference* 
of, 472. 

2 T 
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U^anaUcyoTtj sexual difference in 
colours of, 457 5 immatui e plu- 
mage o:^ 467. 

Cyckrusy sounds produced by, 304. 

Cycnta mendioa, sexual difference of, 
^ in colour, 316 
jyfmsferm, trachea of, 374. 

• olory white young of, 482. 

CyUo LedOy instability of the 0 collated 
spots of, 428. 

CyrmnthuLSy variation in the genus, 
423. 

Cynipidse, proportions of the sexes in, 

254. 

CynocepJialuSy difference of the young 
from the adult, 8 , male, recogni- 
tion of women hy, 8 , polygamous 
habits of species of, 217. 

chacma, 70. 

geladay 81. 

— hamadry<tSy 81, 590 ; sexual dif- 

ference of colour in, 537. 

leucophusy colouis of the sexes 

of, 538. 

— mormon^ colouis of the male, 
538, 540, 550 

—‘porcanuSy mane of the male, 
521. 

Cypndvnay propoitions of the sexes in, 

255. 

Cyprxnidai, proportion of the sexes m 
the, 249 

, Indian, 343. 

Cyprmodontidae, sexual differences m 
the, 336, 337. 

Cyprtnus auratuSy 342. 

CyprtSy relations of the sexes in, 255. 

Cyrtodactylus rvindusy 354. 

Cystophora cnstatay hood of, 528. 

B. 

Daceloy sexual difference of colour in, 
457. 

— - — GaudicTuxudiy young male of, 
467 

Bal-ripa, a kind of ptarmigan, 24$. 

Damalu cUhtfronSy peculiar markings 
ofy 544. 

peculiar markings of, 

543 

Dampness of cliiTiate, supposed influ- 
ence of, on the colour of the skm, 
32, 193. 

D^anaidse, 308 , 


Dauces of birds, 380. 

Daucmg, universality of, 178. 

DanielJ, Dr., his experience of resi- 
dence in West Afiica, 195. 

Darfur, protuberances artiflczally pro- 
duced by natives of, 574. 

Darwin, F , on the stridulation of 
Dermestes murtnuSy 302. 

Das^jchira pudibimday sexual difference 
of colour in, 316. 

Davis, A. H., on the pugnacity of the 
male stag-beetle, 300. 

J. B., on the capacity of the 

skull in various races of men, 54 , 
on the beards of the Polynesians, 
560 

Death-1 ate higher in towns than in 
ruial districts, 139 

Death-tick, 306. 

De Candolle, Alph,, on a case of in- 
heiited power of moving the scalp, 
13. 

Declensions, origin of, 91. 

Decoration in buds, 381. 

Decticusy 285. 

Deer, 233 ; development of the horns 
in, 233 ; spots of young, 464, 546 ; 
hoi ns of, 503, 506; use of hoi ns 
of, 510, 518 ; horns of a, in couise 
of modification, 511 ; size of the 
horns of, 515 ; female, pairing with 
one male, whilst othei s are fighting 
for her, 522 ; male, attracted by 
the voice of the female, 527 , male, 
odour emitted by, 529. 

, Axis, sexual difference in the 

colour of the, 537. 

, fallow, different coloured herds 

of, 540 

— Mantchui ian, 546. 

Viigmiau, 546; colour of the, 

not affected by castration, 535 ; 
colours of, 536* 

Deerhound, Scotch, greatei size of the 
male, 237, 516. 

Defensive oigans of mammals, 518 

De Oeer, C , on a female spider de- 
stroying a male, 273. 

Dekay, Dr , on the bladder-nose seal, 
528. 

Delorenzi, O , division of malar bona 
39, 

Demerara, yellow fever in, 194. 

Dendrccygnay 465 

DeJidrophxla frontaltSy young of, 487* 
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Dejiison, Sir W , manner of ridding 
themselTes of veimm among the 
Australians, 57 ; extinction of Tas- 
manians, 184. 

Denny, H , on the lice of domestic 
animals, 169. 

Dermestes murmusy stridulation of, 
30*2 

Descent traced through the mother 
alone, 588. 

Deserts, protective colouring of ani- 
mals inhabiting, 489. 

Desmarest, on the absence of sub- 
orbital pits in Antilope suhgutt’U^ 
rosa^ 529 , on the whiskers of 
Jfacocws, 531 ; on the colour of 
the opossum, 534 ; on the colours 
of the sexes of Mus minutuSy 534 ; 
on the colouring of the ocelot* 534 , 
on the colours of seals, 535 ; on 
Antdope caama, 536 ; on the 
colours of goats, 536; on sexual 
difference ot colour in Aides Tnar^ 
gxnatus^ 537 ; on the mandrill, 
539 ; on Macacus cynormlgus^ 558. 

Desmoulins, on the number of species 
of man, 174 ; on the musk-deer, 
530. 

Desor, on the imitation of man by 
monkeys, 72. 

Despine, P , on criminals destitute of 
conscience, 116 

Development, embryonic, of man, 9, 
11 ; correlated, 426. 

Devil, not believed in by the Fue- 
gians, 95, 

Devil-crab, 269. 

Devonian, fossil insect from the, 289. 

Dewlaps, of cattle and antelopes, 531, 

Diadema^ sexual differences of colour- 
ing in the species of, 309. 

Diamond-beetles, bright colours of, 
294. 

Diastema, occurrence of* in man, 35. 

Diastyhdse, proportion of the sexes m, 
255. 

Dicrurus, racket-shaped feathers in, 
384 , nidification of, 453. 

macrocercus, change of plumage 

in, 461. 

Ihddphts opossuxriy sexual diffeience 
in the colour of, 533. 

Idfferences, comparative, between dif- 
ferent species of birds of tne same 
•ex, 470- 


Digits, supernumeraiy, more frequent 
in men than in women, 223 ; suj>er- 
numerary, inheritance of, 232 ; 
supernumerary, early development 
of, 237. 

Dimorphism in females of water- 
beetles, 276 ; m Neurothemxs and 
Agnon^ 291. 

Diodorus, on the absence of beard in 
the natives of Ceylon, 560. 

Dipelicus CantoHy sexual difierences 
of, 296. 

Diplopoda, prehensile limbs of the 
male, 274. 

Dipsas cynodouy sexual difference in 
the colour of, 351. 

Diptera, 280 

Disease, generated by the contact of 
distinct peoples, 183. 

Diseases common to man and the 
lower animals, 7 ; difference of 
liability to, m different laces of 
men, 167 ; new, effects of, upon 
savages, 182 ; sexually limited, 
237. 

Display, coloiation of Lepidoptera 
for, 314 ; of plumage by male 
buds, 394, 402. 

Disti ibution, wide, of man, 48 ; geo- 
graphical, as evidence of specific 
distinctness in man, 169. 

Disuse, effects of, in producing rudi- 
mentary organs, 12; and use of 
parts, effect^? of, 32 ; of parts, in- 
dueuce of, on the races of men, 197. 

Divorce, freedom of, among the Char- 
ruas, 598. 

Dixon, E S., on the pairing of different 
species of geese, 415 ; on the court • 
ship of peafowl, 419 

Dobrizhoffer, on the marriage-customs 
of the Abipones, 599. 

Dobson, Dr., on the Cheiroptera, 218 ; 
scent-glands of bats, 529 ; fru- 
givorous bats, 534, 

Dogs, suffeimg from Teitian ague, 8 , 
memory of, 74; dreaming, 74; 
diverging when drawing sledges 
o\ei thin ice, 75; exercise of reason- 
ing ficulties bv^, 78; domestic, pro- 
gress of, m moial qualities, 80; 
distinct tones uttei ed by, 84 ; 
parallelism between his affection for 
his master and lehgious feeling, 96 ; 
sociability of the, 100, sympathy of. 
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•with a sick cat, 103 ; sympathy of, 
•with his master, 103 ; their posses- 
Bioa of conscience, 103 ; possible use 
of the hair on the fore-legs of the, 
151; races of the, 176; numerical 
proportion of male and female births 
in, 246 ; sexual affection between in- 
dividuals of, 524; howling at certain 
notes, 569 ; rolling in carrion, 630. 

Dolichocephalic structure, possible 
cause of, 56. 

Dolphins, nakedness of, 56. 

Domestic animals, races of, 176 ; 
change of bieeds of, 596. 

Dome&tication, influence of, in re- 
moving the sterility of hybiids, 172 

D^Oibigny, A., on the influence of 
dampness and dryness on the colour 
of the skin, 193 ; on the Yuracaras, 
582. 

Dotterel, 477. 

Douhledaj, B, on sexual differences 
in the wmgs of buttei flies, 277. 

— , H on the piopoition of the 
sexes in the smaller moths, 251; 
males of Lasiooampa querous and 
on the attraction of the 
tumia carptm by the female 252 ; 
on the propoition of the sexes in 
the Lepidoptera, 252 ; on the tick- 
ing of Anohium tesselatum, 306 ; 
on the stiucture of Ageroma 
feronut, 307 ; on white buttei flies 
alighting upon paper, 317. 

Douglas, J. W., on the sexual differ- 
ences of the Hemyptera^ 281 ; on the 
colours of British Homoptera^ 282. 

Down, of birds, 390. 

JDraco, gular appendages of, 355. 

Dragonet, Gemmeous, 336. 

Dragon-flies, caudal appendages of 
male, 276 ; relative size of the 
sexes of, 279 ; difference in the 
sexes oi^ 290; want of pugnacity 
by the male, 291. 

Diake, breeding plumage of the, 393. 

Dreams, 74 ; a possible source of the 
belief la spiiituai agencies, 94. 

Dull, sexual difleience of colour m 
the, 538. 

DromcBUS^ trromtus, 478. 

Dromolaay Saharan species of, 456. 

Drongo shiike, 461 

Drongos, lacket-shaped feathexs in 
th« tails of, 384, 392, 


Dryness, of climate, supposed influence 
of, on the coloui of the &km, 193, 
JDryopithecuSy 155. 

Duck, hailequm, age of matuie plu- 
mage in the, 483 1 breeding in im- 
matuie plumage 484. 

, long-tailed, piefeience of male, 

foi certain females, 420. . 

, pintail, pairing with a wigeon, 

414. 

, voice of the, 374 ; pan mg with 

a shield-drake, 414; immatuie 
plumage of the. 466. 

, wild, sexual differences in the 

219 , speculum and male chai ac- 
teis of, 236 , palling with a pintail 
drake, 415. 

Ducks, wild, becoming polygamous 
under paitial domestication, 219 , 
dogs and cats lecognised by, 412, 
Dufossd, Di , sounds produced^ by flsh, 
347. 

Dugong, nakedness of, 66 ; tusks of, 
502 

Dujardm, on the relative size of the 
ceiebral ganglia m insects, 54, 
Duncan, Di , on the feitility of early 
marriages, 138 , comparative health 
of married and single, 140. 

Dupont, M , on the occuirence of the 
supia-condyloid foiamen in the 
humerus of man, 22, 

Durand, J. P , on causes of variation, 
30. 

Dureau de la Malle, on the songs of 
birds, 86 ; on the acquisition of an 
air by blackbii ds, 370. 

Dutch, retention of theii ooloui by 
the, m South Afiica, 193. 

Duty, sense of, 97. 

Duvaucel, female JEfyhhates washing 
her young, 70. 

Dyaks, piide of, m mere homicide, 117. 
DgnasteSy large size of males of, 279. 
Dynastmi, stridulation of, 303. 
DgtiscuSy dimoiphism of females of, 
276 ; grooved elytra of the female, 
276. 

E. 

Eagle, young CeroopUheGits rescued 
fiom, by the tioop, 101. 

, white-headed, breeding la iirs 

mature plumage, 484. 
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Eagles, goldeD, new mates found by, 
408* 

Ear, motion of the, 13; external 
shell of the, useless in man, 14 , 
rudimentary point of the, in man, 1 5 

Ears, more variable in men than 
women, 224; piercing and orna- 
mentation of the, 575. 

Earwigs, parental feeling m, 106. 

Echidna^ 156. 

Eohim, bright colouis of some, 260. 

Echmodeimata, absence of secondary 
sexual characters in, 260. 

Echis carinatay 363. 

Lcker, 6guie of the human embryo, 
10 ; on the development of the 
gyii and sulci of the brain, 204; 
on the sexual diffeiences in the 
pelvis in man, 557 ; on the pre- 
sence of a sagittal crest in Austia- 
lians, 558. 

Edentata, former wide range of, in 
America, 169 ; absence of secondary 
sexual characteis in, 218. 

EdohuSy racket-shaped feathers in, 
384. 

Edwards. Mi , on the proportion of 
the sexes in North American species 
<itPapihOy 250. 

Eels, hermaphroditism of, 162, 

Egerton, Sir P , on the use of the 
antleis of deer, 510 ; on the pan mg 
of red deer, 522 ; on the bellowing 
of stags, 526. 

Eggs, hatched by male fishes, 345 

Egret, Indian, sexes and young of, 486. 

Egrets, breeding plumage of, 391 ; 
white, 492. 

Ehrenberg, on the mane of the male 
Hamadiyas baboon, 521. 

Ekstrom, M , on Harelda glacmlisy 
420. 

ElacTmta rufocinereay habits of male, 
252. 

Eland, development of the horns of 
the, 234. 

Elands, sexual difieiences of colour in 
535 

Elaphamyxaj sexual differences in, 280. 

Elaphrus uhgtnosusy stridulation of, 
302. 

Elaps, 353 

Eiateridae, propoitions of the sexes in, 
253. 

Elaters, luminous, 278. 


Elephant, 156; rate of inciease of 
the, 47 ; nakedness of the, 57 ; In- 
dian, forbearance to his keeper, 
104; polygamous habits of the, 
218 ; pugnacity of the male, 501 ; 
tusks of, 502, 503, 507, 515 , 
Indian, mode of fighting of the, 
513 ; male, odour emitted by the, 
529 ; attacking white or grey 
horses, 540. 

Elevation of abode, modifying in- 
fluence of, 35. 

Elimination of inferior individuals, 
137. 

Elk, 507 ; winter change of the, 542. 

, Irish, hoi ns of the, 515. 

Ellice Islands, beards of the natives, 
560, 581. 

Elliot, R., on the numerical pro- 
poi tion of the sexes m young rats, 
247 ; on the pioportion of the 
sexes in sheep, 246. 

y D G., on Petecanus eryihro^ 

rhynchusy 390. 

, Sir W., on the polygamous 

habits of the Indian wild boar, 
218. 

Ellis, on the prevalence of infanticide 
in Polynesia, 592. 

Elphmstone, Mr., on local differences 
of stature among the Hindoos, 31 ; 
on the difficulty of distinguishing 
the native laces of India, 167. 

Elytra, of the females of Eytisom, 
AcihxiSy Hydroporusy 276. 

Emberizay characters of young, 464 

mxlmnay 464. 

sckoiTvicluSy 412; head-feathers 

of the male, 402. 

Embryo of man, 9, 10 ; of the dog, 10. 

Embryos of mammals, resemblance of 
the, 25. 

Emigiation, 137. 

Emotions experienced by the lower 
animals m common with man, 69; 
manifested by animals, 71. 

Empeior moth, 315. 

Emulation of singing-birds, 369. 

Emu, sexes and incubation of, 478. 

Enduiance, estimation of, 118, 

Energy, a characteristic of men, 665* 

England, numerical proportion of 
male and female births in, 242. 

Engleheart, Mr., on the finding ci 
new mates by starlings, 408. 
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English, success of, as colonists, 142. 

Engravers, short-sighted, 33, 

Entomostraca, 268. 

Entozoa, difference of colour between 
the males and females of some, 260 

Envy, persistence of, 112. 

Eocene period, possible divergence of 
man during the, 156. 

Eolid^, colours of, produced by the 
biliary glands, 261. 

Upmra nigra^ small size of the male 
of, 273 

Spbemerae, 274. 

Ephemendse, 290. 

Bpkijgpiger mivam^ strzdulatmg organs 
of, 284, 288. 

^ptcalta, sexual differences of colour- 
ing in the species of, 309. 

Eguus hemioTmSy winter change of, 
542. 

EratmuXy coloration of, 315. 

Ercolani, Prof, hermaphroditism m 
eels, 162. 

Erect attitude of man, 51, 62. 

Eris^iSy courting of, 280, 

Eschricht, on the development of hair 
in man, 18 ; on a lanuginous 
moustache m a female foetus, 19 ; 
on the want of definition between 
the scalp and the forehead in some 
children, 151 ; on the arrangement 
of the hair m the human foetus, 152 ; 
on the hail mess of the face in the 
human foetus of both sexes, 602, 603. 

EsmeraldOy difference of colour in the 
sexes of, 294. 

Esox lucius, 249. 

reticulatuSy 340. 

Esquimaux, 64, 133 ; their belief in 
the inheritance of dexterity in 
seal-catching, 33 5 mode of life of, 
197. 

Estrelda amandavOy pugnacity of the 
male, 366, 

Euhagts^ sexual differences of colour- 
ing in the species of, 309 

Enchxrm longvmmmsy sound produced 
by, 304. 

Eudromias morinelluSy 477. 

Efdampts juguIartSy colours of the 
female, 454, 

Euler, on the rate of increase in the 
United States, 44. 

Ewncmota mpercdxansy racket-shaped 
feathers in the tail of, 384. 


Eu]pet<m£na tna^rmroy colours of the 
female, 453. 

Eupkema splendiday 457 . 

Euplocamm ergthrophthalmusy posses- 
sion of spuis by the female, 364. 

Europe, ancient inhabitants of, 181, 

Euiopeans, diffeience of, tiom Hin- 
doos, 192; hail mess of, piobably 
due to 1 eversion, 601, 

EurostopoduSy sexes of, 479. 

EurygnafhuSy different pioportions of 
the head in the sexes of, 276. 

Eustephanusy sexual differences of spe- 
cies of, 359 , young of, 487. 

Exaggeiation of natural characteis by 
man, 582. 

Exogamy, 588, 691. 

Expression, resemblances in, between 
man and the apes, 150. 

Extinction of races, causes of, 181. 

Eye, destruction of the, 32 ; change 
of position in, 55 , obliquity of, 
regarded as a beauty by the Chinese 
and Japanese, 578. 

Eyebrows, elevation of, 13 , develop- 
ment of long hairs in, 19; m mon- 
keys, 151 ; eiadicated in paits of 
South America and Afiica, 575 ; 
eradication of, by the Indians of 
Paiaguay, 580. 

Eyelashes, eradication of, by the In- 
dians of Paraguay, 680. 

Eyelids, coloured black, m pait of 
Afiica, 674. 

Eyes, pillaied, of the male of Chloeony 
274; difference m the colour of, 
in the sexes of birds, 425. 

Eyton. T. C., observations on the de- 
velopment of the horns in the 
fallow-deer, 234. 

Eyzies, Les, human remains from, 


P. 

Fabre, M , on the habits of Cercensy 
291. 

Facial bones, causes of modification 
of the, 55. 

Faculties, diversity of, in the same 
race of men, 26 ; inheritance of, 27; 
diversity of, in animals of the same 
species, 28; mental, variation of, 
m the same species, 66 ; of birds, 
410, 
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Fakirs, Indian, tortxires nndergone by, 
118. 

FcHoo leucoGephaius^ 484. 

408, 461. 

tinnunoulus^ 408. 

Falcon, pei egnne, new mate found 
by, 408 

Falconer, H., on the mode of 'fighting 
of the Indian elephant, 513; on 
canines in a female deer, 514 ; on 
Hyomoschus aquattcus, 547, 

Falkland Islands, hoises of, 181. 

Fallow-deer, diffeient coloured herds 
of, 540. 

Famines, frequency of, among savages, 
46. 

Farr, Di., on the structure of the 
uteius, 38; on the effects of pro- 
fligacy, 137 ; on the influence of 
marriage on mortality, 139, 140 

Farrar, F. W., on the oiigin of lan- 
guage, 87 ; on the ciossmg or blend- 
ing of languages, 91 ; on the 
absence of the idea of God m cer- 
tain races of men, 93; on eaily 
marriages of the poor, 138 ; on the 
middle ages, 141, 

Fashions, long pieralence of, among 
savages, 576, 584. 

Faye, Piof , on the numerical piopoi- 
tion of male and female births in 
Norway and Russia, 243 ; on the 
greater mortality of male children 
at and hefoie bn th, 243, 

Feathers, modified, pioducing sounds, 
377 et seq., 450 ; elongated, in 
male birds, 383, 403 ; lacket- 
shaped, 384 ; bai bless and with 
filamentous baibs in certain buds, 
385 ; shedding of margins of, 393. 

Feeding, high, probable influence of^ 
in the palling of buds of different 
species, 415. 

Feet, thickening of the skin on the 
soles of the, 33; modification 
in man, 52. 

Fehs canadensis, throat-ruflf of, 621. 

pardalzs and JP. sexual 

differences m the colouring of, 534. 

Female, behaviour of the, dm mg 
courtship, 222, 

— birds, diffeiences of, 470. 

Females, presence of ludimentary 
male organs in, 162 ; preference 
of, for certain males, 214 ; pursuit 


of, by males, 221 ; occurrence 
secondary sexual characters in, 
225 ; development of male charao 
teis by, 227, 

Females and males, comparative nun» 
bersof, 213, 215; comparative mor- 
tality of, while young, 216. 

Femur and tibia, proportions of, in the 
Aymara Indians, 34. 

Fenton, Mr, decrease of Maoiies, 
184 ; infanticide amongst the 
Maoiies, 256. 

Ferguson, Mr, on the conitship of 
fowls, 417. 

Fertility lessened under changed con- 
ditions, 188, 

Fertilisation, phenomena of, in plants, 
222 - in the lower animals, 222. 

Fevers, immunity of Negroes and 
Mulattoes fiom, 193. 

Fiber zihetkicus, piotective colouring 
of it, 642 

Fick, H , effect of consciiption for 
military seince, 134. 

Fidelity of savages to one another, 
118 ; impoitance of, 124. 

Field-slaves, difference of, from house-* 
slaves, 196. 

Fijians, buiying their old and sick 
parents alive, 102 ; estimation of 
the beard among the, 581 ; admi- 
ration of, for a bioad occiput, 
583. 

Fiji Archipelago, population of the, 
173. 

Islands, beaids of the natives, 

660, 581 ; marriage-customs of the, 
598. 

Filial affection, paitly the lesult or 
natural selection, 105. 

Filum terminale, 23. 

Finch, racket-shaped feathers in the 
tail of a, 384. 

Finches, spiing change of colour in, 
393 ; British, females of the, 460. 

Fingeis, paitjally coherent, m species 
of JEylobates, 51. 

Finlayson, on the Cochin Chinese, 
678. 

File, use of, 49, 145, 180. 

Fischer, on the pugnacity of the male 
of Leihrus cepfialotes, 300. 

Fish, eagerness of male, 221; propor- 
tion of the sexes m, 249; sounds 
pioduced by, 34E7, 
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Fishes, kidneys of, represented by 
Corpora WolfBana in the human 
embryo, 11 ; male, hatching ova 
in their mouths, 163 ; receptacles 
for ova possessed by, 208 ; relative 
size of the sexes in, 335 ; fiesh- 
-water, of the tropics, 343 ; protec- 
tive resemblances in^^ 344 ; change 
of colour m, 344; nest-building, 
345 ; spawning of, 345 ; sounds 
produced by, 347, 566 ; continued 
growth of, 485 

Flamingo, age of matuie plumage, 
483 

Wlexor poUias longuSj similar vaiiation 
of, in man, 42. 

Flint tools, 145. 

Flints, difficulty of chipping into 
form, 49- 

Floresugct mellwora^ 443. 

Florida, Qutscalus major in, 248. 

Flounder, coloration of the, 344 

Flower, W. H., on the abductor of 
the fifth metatarsal in apes, 42 , 
on the position of the Seals, 150 ; 
on the Fiihecm monachuSy 201 ; 
on the throat-pouch of the male 
bustard, 373. 

Fly-catchers, colours and nidification 
of, 455, 

Foetus, human, woolly coveiing of 
the, 19; aixangement of the hair 
on, 152. 

Food, influence of, upon stature, 31. 

Foot, prehensile power of the, re- 
tained in some savages, 52 ; pre- 
hensile, in the early progenitors of 
man, 160, 

Foramen, supi a -condyloid, excep- 
tional occurrence of in the humerus 
of man, 21, 43 ; in the early pio- 
genitors of man, 160 

Foibes, B., on the Aymara Indians, 
34; on local variation of colour 
in the Qmchuas, 196 ; on the haii- 
iessness of the Aymaias and Qui- 
chuas, 561 ; on the long hair of 
the Aymaras and Quichuas, 659, 
580. 

Forel, F , on \\ hite young swans, 
2S2. 

Formtaa riifoy size of the cerebral 
ganglia in, 54. 

Fc^ils, absence of, connecting man 
with the apes, 156. 


Fowl, occuiience of spurs in the 
female, 227 ; game, early pugnacity 
of, 239 ; Polish, early development 
of ciamal peculiarities of, 239; 
variations m plumage of, 385 ; ex- 
amples of coi related development 
in the, 426; domestic, bleeds and 
subbreeds of, 460. 

Fowls, spangled Hambmgh, 229, 238 ; 
inheritance of changes of plumage 
by, 229 ; sexual peculiarities in, 
transmitted only to the same sex, 
230 ; loss of secondary sexual cha- 
racters by male, 231 ; Polish, origin 
of the ciest in, 231 ; peiiod of in- 
heritance of characters by, 238 ; 
cuckoo-, 238 ; development of the 
comb in, 239; numeiical piopor- 
tion of the sexes in, 247 ; com tship 
of, 417 ; mongrel, between a black 
Spanish cock and different hens, 
427; pencilled Hamburgh, difiei- 
ence of the sexes in, 447 ; Spanish, 
sexual differences of the comb in, 
447 ; spmred, in both sexes, 449. 

Fox, W. D., on some half-tamed wild 
ducks becoming polygamous, and 
on polygamy in the guinea-fowl and 
canary-bird, 220 ; on the proportion 
of the sexes in cattle, 247 ; on the 
pugnacity of the peacock, 364 ; on 
a nuptial assembly of magpies, 
406 ; on the finding of new mates 
by crows, 407 ; on paitodges living 
in tiiplets, 409 ; on the pan mg of a 
goose with a Chinese gander, 415. 

Foxes, wanness of young, in hunting 
districts, 80 ; black, 540. 

Frasei, C , on the diffeient coloms of 
the sexes in a species of Sguilla, 
271. 

, G, coloms of Theda, 312, 

Frere, Hookham, quoting Theognis on 
selection in mankind, 29. 

Frtngtlla cannabma, 394. 

am, age of matuie plumage in, 

483. 

cyanea, age of mature plumage 

in, 483. 

leucophrys, young of, 486, 

• sptnusy 415* 

" trisiis, change of colour in, in 

spiing, 393 ; young of, 485. 

Frmgillidse, xssemblance of the ih' 
males of distinct species of, 470, 
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ITiogs, 349; male, temporary recep- 
tacles for ova possessed by, 208 ; 
leady to bleed before the females, 
212; fighting of, 349 ; vocal oigans 
of, 350. 

Fz ontal bone, persistence of the suture 
m, 39. 

Fiuits, poisonous, avoided by animals, 

66 . 

Fuegians, 133, 143 ; difference of sta- 
ture among the, 31 ; power of sight 
m the, 33 ; skill of, in stone-thi ow- 
ing, 49 ; resistance of the, to their 
seveie climate, 63, 182; mental 
capacity of the, 65 ; C[uasi-i ehgions 
sentiments of the, 95 ; resemblance 
of, in mental chaiacters, to Euro- 
peans, 178; mode of life of the, 
197 ; aversion of, to haii on the 
face, 580 ; said to admue Euiopean 
women, 582 

Fulgondae, songs of the, 281, 

Fur, whiteness of, m arctic animals, 
in wintei, 229 

Fur-bearing animals, acqmied saga- 
city of, 80 

G. 

Galhcrex, sexual diffeience in the 
colour of the 11 ides 111 , 425. 

crtstaius^ pugnacity of male, 

360; red cai uncle occuiimg m 
the male during the bieedmg- 
season, 389. 

Gallinaceaj, fiequency of polygamous 
habits and ot sexual ditfeiences m 
the, 219; love-gestm es of, 380; 
decomposed feathers in, 385 ; stupes 
of young, 464 ; comparative sexual 
diffeiences between the species of, 
470, 471 ; plumage of, 472. 

Gallinaceous buds, weapons of the 
male, 362 ; lacket-shaped featheis 
on the heads of, 384 

GaUinula cMoropus^ pugnacity of the 
male, 360. 

• crtstataj pugnacity of the male, 

360. 

GaXloperd%cp^ spurs of, 364 ; develop- 
ment of spurs m the female, 450. 

Gallophasis, young of, 468. 

Gallus hankiva, 447 ; neck-hackles of, 
392. 

— Stanleyif pugnacity of the male, 
363. 


Galls, 60. 

Oalton, Mr , on hereditary genius, 28 ; 
greganousness and independence 
m animals, 104; on the stiuggle 
between the social and personal 
impulses, 125 ; on the effects of 
natnial selection on civilised na- 
tions, 133 ; on the sterility of sole 
daughters, 135 ; on the degree of 
fertility of people of genius, 136 • 
on the early maiiiages of the poor, 
138 ; on the ancient Greeks, 140 ; 
on the Middle Ages, 141 ; on the 
pi ogress of the United States, 142 ; 
on South African notions of beauty, 
579 

Gammarus, use of the chelas of, 268- 

mannus, 270 

Gannetb, white only when mature, 

492. 

Ganoid fishes, 159, 165. 

Gaoiir, hoi ns of the, 505. 

Gap between man and the apes, 156. 

Gaper, sexes and young of, 486 

Gaidn^'i, on an example of lationaiity 
in a Gelccsimusy 270. 

Garrulus glandaT^us, 407. 

Gartner, on sterility of hybrid plants, 
172. 

Gasteiopoda, 272; pnlmonif^rous, 
couit&hip of, 262. 

Gasterost&us, 220 ; nidification of^ 
345. 

leiUT^Sj 331, 340, 345. 

traclmrus^ 332. 

GastropJiora^ wings of, biightly co- 
loured beneath, 315 

Gauchos, want of humanity among 
the, 123. 

Gaudiy, M-, on a fossil monkey, 154. 

Gama^ seasonal change of plumage m, 

493. 

Geese, clanging noise made hy, 368 
pairing of different species of, 415 « 
Canada, selection of mates by, 416. 

Gegenbaui, G., on the number of 
digits m the Ichthyopterygia, 37 ; 
on the hermaphroditism of the 
remote progenitors of the veite- 
hrata, 161 ; two types of nipple in 
mammals, 162. 

Gelasimus, proportions of tne sexes 
in a species of, 254 ; use of the 
enlarged chelae of the ma?e, 268 ; 
pugnacity of males of, 269 rational 
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actions of a, 270; difference cf 
colour in the sexes of a species of, 
271. ^ 

Oemmules, dormant in one sex, 231. 

Gemns, 28 ; hereditary, 564. 

feitility of men and women oi^ 

136 

Geoffroy-Saint-Hilaiie, Isid , on the 
recognition of women by male 
quadi umana, 8 ; on monstrosities, 
30; coincidences of ariested devel- 
opment with polydactyhsm, 37 ; 
on animal-hke anomalies in the 
hnman structure, 40 ; on the coi- 
relation of monstrosities, 44; on 
the distiibution of hair in man and 
monkeys, 57 ; on the caudal ver- 
tebras of monkeys, 58 ; on cor- 
related variability, 60 ; on the 
classification of man, 147 , on the 
long hair on the heads of species of 
Senuiopithecus, 151 ; on the haii in 
monkeys, 152 ; on the develop- 
ment of horns in female deei, 504; 
and F. Cuvier, on the mandiiil, 
539 ; on Hylobates, 558, 559 

Geographical distribution, as evidence 
of specific distinctions in man, 169. 

Geometrie, biightly colouied beneath, 
315. 

Geophagus, frontal protuberance of 
male, 340, 345; eggs hatched by 
the male, in tfie mouth or bran- 
chial cavity, 345. 

Georgia, change of colour in Germans 
settled in, 196. 

GeotrupeSy siiidulation of, 303, 304. 

Gerbe, M , on the nest-building of 
Cremkitnrus massa and O. mdops^ 
345. 

Gerland, Dr , on the pi evalence of 
infanticide, 117, 577, 592 ; on the 
extinction of races, 182 

Gervais, P , on the haiiiness of the 
gorilla, 57 ; on the mandrill, 538. 

Gesture-language, 178. 

Ghost-moth, sexual difference of 
coloui in the, 316. 

Gibbs, Sir D., on differences of the 
voice in different races of men, 566. 

Gibbon, Hoolock, nose of, 150, 

Gibbons, voice of, 527. 

Gill, I>r., male seals larger than 
females, 219 ; sexual differences m 
i»ea]% 5/. 5 


Giraffe, its mode of using the horns, 
508 ; mute, except in the rutting 
season, 526. 

Giraid, M., disputes descent of veiti- 
brates ffoin Ascidians, 160 ; colour 
of sponges and Ascidians, 261 ; 
musky odour of Sphinx, 308. 

Giraud-Teulon, on the cause of short 
sight, 34 

danders, communicable to man from 
the lower animals, 7 

Glands, odoiiferous, m mammals, 529, 
530. 

Glareola, double moult in, 390. 

Glomens hmhata^ diffeience of colour 
in the sexes of, 274. 

Glow-worm, female, apterous, 208 ; 
luminosity of the, 277 

Gnats, dances of, 280 ; auditory poweis 
of, 569. 

Gnu, sexual differences in the colour 
of the, 536 

Goat, male, wild, falling on his horns, 
508 ; male, odour emitted by, 529 ; 
male, wild, ciest of the, 531 ; 
Berbuia, mane, dewlap, &c , of the 
male, 532 ; Kemas, sexual differ- 
ence in the colour of the, 536, 

Goats, sexual d*ffeiences in the horns of, 
230 ; horns of, 235, 505 ; mode of 
fighting of, 508; domestic, sexual 
differences of, late developed, 237 ; 
beaids of, 531. 

Goatsuckei, Viigmian, pairing of the, 
366 

Gobies, nidification of 345. 

God, want of the idea of, m some races 
of men, 93. 

Godion, M,, on variability, 29 ; on 
diffeience of statme, 31 ; on the 
want of connexion between climate 
and the colour of the skin, 192 ; on 
the odour of the skin, 198 ; on the 
colour of infants, 558. 

Goldfinch, 371, 394; pioportion of 
the sexes in the, 248; sexual dif- 
ferences of the beak in the, 359 ; 
courtship of the, 401. 

, North Ameiican, young of, 485 

Gold-fish, 342 

Gomphus^ proportions of the sexes in, 
254 ; difference in the sexes of, 
290. 

Gonepteryx Mhamm^ 312 ; sexual dif* 
ference of colour in, 322. 
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fioodsir, Prof , on the affinity of the 
lancelet to the ascidians, 159, 

Goosander, young of, 467. 

Goose, Antarctic, colouis of the, 492 

— , Canada, pairing with a Ber- 
nicle gander, 414, 

^ Chinefae, knob on the ocak of 

the, 426. 

i Egyptian, 364. 

— , Sebastopol, plumage of, 385. 

, Snow-, whiteness of the, 492. 

^ Spui -winged, 364 

Gorilla, 561 ; semi-eiect attitude of 
the, 52 ; mastoid processes of the, 
53 ; direction of the hair on the 
arms of the, 151 ; manner of sit- 
ting, 151 ; supposed to be a kind of 
mandrill, 177 j polygamy of the 217, 
590, 591 ; voice of the, 527 ; cra- 
nium of, 658; fighting of male, 
562. 

Gosse, P. H , on the pugnacity of the 
male Humming-bird, 360. 

, M , on tne inheritance of aitifi- 

cial modifications of the skull, 603. 

Gould, B. A., on vaiiation in the 
length of the kgs in man, 26 ; 
measuiements of Ameiican soldieis, 
30, 32 , on the propoitions of the 
body and capacity of the lungs in 
different races of men, 167 , on the 
the inferior vitality of mulattoes, 
171. 

— , J , on migration of swifts, 108 ; 
on the aiTival of male snipes before 
the females, 212 ; on the numeiical 
proportion of the sexes in birds, 
247 ; on J^eomorpha Grypus^ 359 ; 
on the species of Eustephanub^ 359 ; 
on the Australian musk-duck, 359 ; 
on the relative size of the sexes in 
Briztura lohata and Cincloramphus 
crurahSy 362 ; on Ldnvanellus Coha-- 
tuSy 366 ; on the habits of Menura 
Alberti^ 371 ; on the rarity of song 
m brilliant hhds, 371; on Selas- 
pTiortcs pCatycercus^ 378 ; on the 
Bower-birds, 381, 406 ; on the 
ornamental plumage of the Hum- 
ming-birds, 387 ; on the moulting 
of the ptarmigan, 392 ; on the dis- 
play of plumage by the male Hum- 
ming-hirds, 394; on the shyness of 
adorned male birds, 403 ; on the 
iecoration of the bowers of Bower- 


birds, 413; on the decoiation of 
their nests by Humming-hiids, 413 ; 
on variation in the genus Oynan-- 
iht^Sy 423; on the colour of the 
thighs in a male parakeet, 424 ; on 
XJrosticte Benjamtniy 442, 443; on 
the nidification of the Oi loles, 454 ; 
on obscurely-coloured birds build- 
ing concealed nests, 454; ontrogons 
and kingfishers, 456 ; on Austra- 
lian pariots, 458 ; on Austrahan 
pigeons, 458 ; on the moulting of 
the ptarmigan, 462 ; on the imma- 
ture plumage of birds, 466 et seq.; 
on the Australian species of Tumtx^ 
473 ; on the young of Althurus poly- 
tmus^ 487 ; on the colours of the bills 
of toucans, 491; on the relative 
size of the sexes in the marsupials 
of Australia, 515 ; on the colours 
of the Marsupials, 533. 

Goureaux, on the stiidulation of JSJhi- 
iilla ouropcBa^ 293. 

Gout, sexually transmitted, 237. 

Graha, on the Pied Havens of the 
Feroe Islands, 424 ; variety of the 
Guillemot, 424. 

Gradation of secondaiy sexual cha- 
racters in birds, 430. 

Grallatores, absence of secondaiy 
sexual chaiacters m, 219; double 
moult m some, 390. 

Gralhna^ nidification of, 454. 

Grasshoppeis, stridulation of the, 286. 

Giatiolet, Prof, on the anthiopo- 
morphous apes, 154; on the evo- 
lution of the anthropomorphous 
apes, 177 ; on the difieience in the 
development of the biains of apes 
and of man, 203. 

Gray, A&a, on the gradation of species 
among the Compositse, 173. 

, J. E , on the caudal vertehise 

of monkeys, 58, on the piesence 
of rudiments of hoi ns in the female 
of Cei Dulus mosckatus^ 504 ; on the 
horns of goats and sheep, 505 ; on 
the beard of the ibex, 531 ; on the 
Berbuia goat, 533 ; on sexual dif- 
ferences in the coloration of Rodents, 
534 ; ornaments of male sloth, 534; 
on the coiouis of the Elands, 535, 
on the Sing-sing antelope, 536; 
on the colours of goats, 536 , on the 
hog-deer, 546. 
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** Greatest happmecs principle,*' 120, 
azI- 

Greeks, ancient, 140* 

Green, A. H , on beavers fighting, 
600 ; on the voice of the beaver, 
527. 

Greenfinch, selected by a female 
canary, 415. 

Greg, W. R , on the effects of natural 
selection on civilised nations, 133 ; 
on the eaily mariiages of the 
poor, 138 ; on the Ancient Greeks, 
141* 

Grenadiers, Prussian, 29. 

Gi eyhounds, numerical proportion of 
the sexes in, 215, 216 ; numerical 
proportion of male and female 
births in, 246, 258. 

Grouse, red, monogamous, 219 ; pug- 
nacity of young male, 366 ; pro- 
ducing a sound by scraping their 
wings upon the ground, 374 ; dura- 
tion of courtship of, 405 ; colours 
and nidification of, 455. 

Giuber, Dr, on the occurrence of 
the supra-condyloid foramen in the 
humerus of man, 21 j on division 
of malar bone, 39 5 stiidulation of 
locust, 284. 

Srus amencanus, age of mature plu- 
mage in, 483 ; breeding in im- 
mature plumage, 484. 

•oirgo^ trachea of, 374 

Gryllus campestns^ 284; pugnacity 
of male, 289, 

domesticus^ 284. 

Grypm^ sexual differences in the beak 
in, 359. 

Guanacoes, battles of, 500 ; canine 
teeth of, 614. 

Cuanas, strife for women among 
the. 562; polyandry among the, 
593. 

Guanche skeletons, occurrence of the 
supra-condyloid foramen in the 
humerus of, 22. 

Guaranys, proportion of men and 
women among, 244 ; colour of new- 
born. children of the, 557 ; beards 
of the, 661. 

€fuen^e, A , on the sexes of Mypery^ 
thra, 251. 

Gmlding, L,, on the stridulation of 
the Locustidae, 283. 

Guillemot, variety of the, 424. 


Guinea, sheep of, with males only 
horned, 234. 

Guinea-fowl, monogamous, 219 ; occa- 
sional polygamy of the, 220 ; 
markings of the, 429. 

Guinea-pigs, inheritance of the effects 
of operations by, 603. 

Gulls, seasonal change of plumage in, 
492 ; white, 492. 

Gunther, Dr., on paddle of Ceratodus, 
37 ; on hermaphroditism in Serra- 
nuSy 162 ; on male fishes hatching 
ova in their mouths, 163, 345 ; on 
mistaking infertile female fishes for 
males, 249 ; on the prehensile 
organs of male Plagiostomous fishes, 
331 ; spmes and brushes on fishes, 
331 ; on the pugnacity of the male 
salmon and trout, 332 ; on the 
relative size of the sexes in fishes, 

335 , on sexual diffeiences m fishes, 

336 et seq , on the genus Callto- 
nymus^ 337 ; on a protective re- 
semblance of a pipe-fish, 344 ; on 
the genus Solmostomcc, 346 ; on the 
coloration of frogs and toads, 349 ; 
combat of Testudo elegans^ 351 ; 
on the sexual differences in the 
Ophidia, 351 ; on differences of the 
sexes of lizai ds, 354 et seq. 

Gynamsa IsiSy ocellated spots of, 
428. 

Gypsies, uniformity of, in various 
parts of the world, 193, 


H. 

Habits, bad, facilitated by familiarity, 
123 ; variability of the foi ce of, 
125. 

Hackel, E, on the oiigin of man, 3; 
on rudimentary characters, 11; on 
death caused by inflammation of 
the veimiform appendage, 21 ; on 
the canine teeth in man, 40 ; on 
the steps by which man became a 
biped, 62 ; on man as a member of 
the Catarihine gioup, 155; on the 
position of the Lemur idae, 157 ; on 
the genealogy of the Mammalia, 
158 ; on the lanceiet, 159 ; on the 
transparency of pelagic animals, 
261 ; on the musical pow eis 0/ 
women, 673. 
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Hagen, H., and Walsh, B. B., on 
American Heuroptera, 254* 

Hair, development of, m man, 18 ; 
character of, supposed to be deter- 
mined by light and heat, 32 ; distri- 
bution of, in man, 57, 600 ; possibly 
removed for ornamental purposes, 
68 ; arrangement and direction of, 
151 ; of the early progenitors of 
man, 160 ; different te'cture ot, in 
distinct races, 167 ; and skin, cor- 
relation of colour of, 197 ; develop- 
ment of, in mammals, 530 ; manage- 
ment of, among difeient peoples, 
^75 ; great length of, in some 
North American tribes, 580 ; elon- 
gation of the, on the human head, 
603. 

Hairiness, difference of, in the sexes 
in man, 559 ; variation of, m races 
of men, 559. 

Hans and escietory pores, numeiical 
relation of, m sheep, 198. 

Bairy family, Siamese, 601. 

Halbertsma, Prof., hermaphroditism 
in JSerranus, 162. 

Hamadryas baboon, tnining over 
stones, 101 ; mane of the male, 521. 

Hamilton, C., on the cruelty of the 
Kaffirs to animals, 118; on the 
engrossment of the women by the 
Kaffir chiefs, 595. 

Hammering, difficulty of, 49. 

Hancock, A*, on the colours of the 
nudibranch Mollusca, 261, 264- 

Hands, larger at birth, m the chil- 
dien of labourers, 33 ; structure of, 
in the quadrnmana, 50 ; and aims, 
ireedom of, indnectly correlated 
with dimmation of canines, 53. 

Handwiitmg, inherited, 88. 

Handyside, Dr , supeimimerary mam- 
mal m men, 37- 

fiarcouit, K, Vernon, on FnngiUa 
cannabina 394. 

llarelda glactalis^ 420 

Hai e* protective colouring of the, 
542. 

flares, battles of male, 500* 

Harlan, Dr., on the difference be- 
tween field- and house-slaves, 196. 

Harris, J, M , on the relation of com- 
plexion to climate, 195. 

• , T. W., on the Katy-did locust, 

283 j on the sti iduLition of tne 


grasshoppers, 286 ; on (Ecanthus 
mvalis, 289; on the colouring of 
Lepidoptera, 314; on the colouring 
of Satumia lo, 316. 

Har ting, spur of the Orn.thorhynchns, 
502# 

Hartman, Dr , on the singmg of Cicada 
septcTidectm^ 282* 

Hatred, persistence of, 112, 
Haughton, S, on a variation of the 
flexor poUicis longue m man, 4.^. 
Hawks, ieeding orphan nestling, 409. 
Hayes, Dr., on the diverging of sledge- 
dogs on thm ice, 75. 

Haymond, R , on the drumming of the 
male Tetrao umhelluSy 375 ; on the 
diummmg of birds, 376. 

Head, alteied position of, to suit the 
erect attitude of man, 55 ; hairiness 
of, in man, 57 ; piocesses of, in 
male beetles, 295; artificial alte 
rations of the foim of the, 583. 
Heaine, on strife for women among 
the North Ameiican Indians, 361 , 
on the North American Indians* 
notion of female beauty, 578 ; le- 
peated elopements of a North Ame- 
rican woman, 597, 

Heait, in the human embryo, 9., 

Heat, supposed effects of, 32. 
Hectocotgle, 263 

Hedge-waiblei, 473; voung of the. 
481. 

Heel, small projection of, la the 
Aymara Indians, 35 
Hegt, H , on the development of the 
spuis in peacocks, 236. 

Heliconid^e, 308 ; mimicry of, by 
other buttei flies, 323 
Ilehojpathes, stiidulation peculiar to 
the male, 305. 

Hehothnx aunculata, young of, 467, 
468, 

JEelix pomatia^ example of individual 
attachment in, 263, 

Hellirs, J , piopoiticns of sexes of 
Lepidopteia 1 eared by, 253 
Helmholtz, on pleasure derived from 
hai monies, 92; on the vibration of 
the auditory hairs of Crustacea, 
568; the physiology of harmony, 

Hemiptera, 28t- 
Iiemitragu% beradless in both 
531. 
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HEMSBACH. 


INDEX, 


masEs, 


Hemsbach, M. Toa, on medial mamma 
m man, 37. 

Hepbnm, Mr , on the auttnnn song of 
the water-ouzel, 370. 

JSepuiltis humuhy sexual difference of 
colour in the, 316. 

Herbs, poisonous, aroided by animals, 
G6. 

Hermaphroditism of embryos, 161. 

H’erodtas bubulcus^ yerual moult of, 
393. 

Heron, Sir H., on tbe habits of pea- 
fowl, 418, 419, 443. 

love-gestures of a, 380 

Herons, decomposed feathers in, 385 ; 
breeding plumage of, 391, 392 5 
young of the, 481 j sometimes 
dimoiphic, 484; continued growth 
of ciest and plumes in the males of 
some, 485 ; change of colour m 
some, 494. 

Hesperomys cognaiim, 5G8. 

Iletcertna, proportion of the sexes in, 
254; difference in the sexes of, 
290. 

JSfetcrocerus, stridulation of, 302. 

Hewitt, Mr , on a game-cock killing 
a kite, 363 ; on the recognition of 
dogs and cats by ducks, 412 ; on 
the pairing of a wild duck with a 
pintail drake, 415; on the couit- 
ship of fowls, 417 ; on the coupling 
of pheasants with common hens, 
420. 

Hilgendorf, sounds produced by crus- 
taceans, 274 

Hindoo, his horror of breaking his 
caste, 122, 124. 

Hindoos, local diffeience of stature 
among, 31; diffeience of, fiom 
Europeans, 192; colour of the 
beard in, 558. 

Jlipparchia Jamra, 319; instability 
ot the ocellated spots of, 428. 

Hippocampus^ development of, 163 ; 
marsupial receptacles of the male, 
346. 

minor ^ 202- 

Hippopotamus, nakedness of, 56 

Hipb, propoitions of, in soldiers and 
sailors, 32. 

Hod 2 ;son, S , on the sense of duty, 97 

Hod berg, on the horns of the rein- 
deer, 503; on sexual piefeiences 
shc^uby reindeer, 525. 


Hoffman, Prof*, protective colours 
281 ; fighting of frogs, 350. 

Hog-deer, 546 

Hog, wart-, 519 ; river-, 520. 

Holland, Sir H , on the effects of neyi 
diseases, 182. 

Homologous structures, correlated 
variation of, 43. 

Homopteia, 281 ; stridulation of the, 
and Orthoptera, discussed, 28^. 

Honduras, Qmsoalns major in, 248. 

Honey-buzzard of India, vaiiation xu 
the crest of, 424. 

Honey-suckers, moulting of the, 392 
Australian, mdification of, 454. 

Honour, law of, 121. 

Hooker, Dr , forbearance of elephant 
to his keeper, 104 ; on the colour 
of the beaid m man, 558. 

Hookham, Mr , on mental concepts in 
animals, 83. 

Hoolock Gibbon, nose of, 150. 

Hoopoe, 371; sounds produced by the 
male, 376. 

JSbplopterus armatus, wing-spurs of, 
366 

Hornbill, African, inflation of the 
neck- wattle of the male duiing 
couitship, 383. 

Hoinbiils, sexual difference in the 
colour of the eyes in, 425; nidifi- 
cation and incubation of, 454, 

Home, C, on the rejection of a 
biightly-coloui ed locust by lizaida 
and buds, 289 

Homs, sexual diffeiences of, in sheep 
and goats, 230 ; loss of, in female 
merino sheep, 231 ; development 
of, in deer, 233; development of, 
in antelopes, 234; fiom the head 
and thorax, in male beetles, 297 ; 
of deer, 503, 506, 515 ; and canine 
teeth, inverse development of. 
514. 

Hoise, fossil, extinction of the, in 
South America, 191 ; polygamous, 
217 ; canine teeth of mcile, 502 ; 
winter change of colour 542. 

Hoises, lapid mcioabe of, m South 
Ameiica, 47 , diminution of canine 
teeth 53; di earning, 74; of 
tne Falkland Islands and Pam- 
pas, 181; numeiioal propoition of 
tbe sexes in, 215, 216; lighter in 
wmtex in Sxheiia, 229; sexu%| 
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preferences in, 524; pairing pre- 
fer entJy with those of the same 
colour, 540 ; numerical proportion 
of male and female births in, 245 ; 
foimerlj striped, 547. 

Hottentot women^ peculiarities of, 174. 

Hottentots, lice of, 170 ; readilj be- 
come musicians, 670 ; notions of 
female beauty of the, 578 ; com- 
piession of nose by, 583. 

Hough, Dr. S , men’s temperature 
moi e variable than women’s, 224 ; 
proportion of sexes in man, 243. 

House-slaves, difference of, from field- 
slaves, 196. 

Houzeau, on the baying of the dog, 
75 ; on reason in dogs, 76 ; birds 
killed by weiegraph wires, 80 ; on 
the cues of domestic fowls and 
parrots, 85, 87 ; animals feel no 
pity, 102 ; smcide in the Aleutian 
islands, 117. 

Ho worth, H. H., extinction of savages, 
183. 

Huber, P., on ants playing together, 
69 ; on memory in ants, 7 1 ; on the 
intei communication of ants, 89 ; on 
the lecognition of each other by 
ants after separation, 292 

Hue, on Chinese opinions of the ap- 
pearance of Euiopeans, 578 

Huia, the, of New Zealand, 208. 

Human, man classed alone in a, king- 
dom, 147 

sacrifices, 96. 

Humanity, unknown among some 
savages, 118 ; deficiency of, among 
savages, 123. 

Humboldt, A, von, on the lationality 
of mules, 78 ; on a pairot preserv- 
ing the language of a lost tube, 
181 ; on the cosmetic arts of 
savages, 574; on the exaggeration 
of natural chai acters by man, 582 ; 
on the led painting of American 
Indians, 583. 

Hume, D, on sympathetic feelings, 
109. 

Humming-bird, racket-shaped feathei s 
in the tail of a, 384; display of 
plumage by the male, 394. 

Hummmsc-birds, 01 nament their nests, 
92, 413; polygamous, 219; pro- 
poi tion of the sexes in, 248, 488 ; 
sexual differences in, 359, 442 5 


pugnacitv of male, 860; modified 
primaries of male, 378; coloration 
of the sexes of, 387 ; display by, 443 
mdifiration of the, 453 ; colours of 
female, 453 ; young of, 487. 

Humphieys, H. N., on the habits of 
the stickle-back, 220, 332. 

Hunger, instinct of, 112. 

Huns, ancient, flattening of the nose 
by the, 583. 

Hunter, J.^ on the number of species 
of man, 174 ; on secondary sexual 
characters, 207 ; on the general 
behaviour of female ammals during 
courtship, 222 ; on the muscles of 
the larynx m song-birds, 371 ; on 
the curled frontal hair of the bull, 
531 ; on the rejection of an ass by 
a female zebra, 540, 

Hunter, W*. W., on the recent rapid 
increase of the Santali, 45 ; on the 
Santah, 192- 

Huss, Dr. Max, on mammary glands, 
162, 

Hussey, Mr., on a partridge distin* 
guishing persons, 4X2. 

Hutchinson, Col., example of reason- 
ing m a retriever, 78. 

Hutton, Capt., on the male wild goat 
falling on his horns, 507. 

Huxlev, T H , on the structural 
agreement of man with the apes, 
2 ; on the agreement of the brain 
in man with that of lower ammals, 
6 ; on the adult age of the orang, 
8 , on the embryonic development 
of man, 9 ; on the origin of man, 
3, 11 ; on variation m the skulls of 
the natives of Austialia, 26 ; on 
the abductor of the fifth meta- 
tarsal in apes, 42 ; on the nature 
of the reasoning power, 77 ; on the 
position of man, 150 , on the sub- 
01 ders of primates, 152; on the 
Lemundse, 157 , on the Dinosauna, 
158 , on the amphibian affinities of 
Lhe Ichthyosaui lans, 159; on vari- 
ability of the skull m certain races 
of man, 174 ; on the races of man, 
176 ; supplement on the brain, 199 

Ilybiid bulls, production of, 414 

Hydi ophobi.i communicable between 
man and the lower animals, 7 

Ilijdroporus^ dimorphism of females? 
of, 276 
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Sy^laphus porcinm^ 546. 

Jffygrogonusy 345. 

Hyla^ singing species of, 350. 

ffykhates, absence of the thumb m, 61 ; 
upright progression of some species 
ofy 62 ; maternal alfection in a, 
70; direction of the hair on the 
arms ot species of, 151 ; females of, 
less haiiy below than males, 558. 

— agiliSj 51 ; hair on the aims of, 
151 ; musical voice of the, 527 ; 
superciliary iidge of, 558 ; voice of, 
567. 

— — hoolocky sexual diifeience of 
colour in, 537. 

iar, 51 ; hair on the arms of, 

151. 

leucisciiSy 51 ; song of, 668. 

syndactylusy 51 ; laiyngeal sac 

of, 527. 

Ilylophda pra^nana, 308. 

Hymenoptera, 291 5 large size of the 
cerebral ganglia m, 54, classifica- 
tion of, 148 ; sexual differences in 
the wings of, 277 ; aculeate, rela- 
tive size of the sexes of, 279 

Hymenopteron, parasitic, with a 
sedentary male, 221. 

Jfyormschus aquaticus, 547. 

J^yper ythra^ pioportion of the sexes 
in, 251. 

Hypogymna dispar^ sexual diffeience 
of colour m, 316 

HypopyrOy coloration of, 315. 

L 

Ibex, male, falling on his horns, 508 ; 
beard of the, 531. 

Ibis, white, change of colour of 
naked skin in, during the breeding 
season, 389 ; scailet, young of the, 
481. 

•— iantalusy age of mature plumage 
in, 483 , breeding in immature 
plumage, 484. 

Ibises, decomposed feathers in, 385; 
white, 492 ; and black, 493- 

Ichneumomdae, difFerence of the sexes 
in, 292. 

Ic/itAyopterygzaj 37. 

Ichthyobaunans, 159. 

Idiots,. miciocephalous, their charac- 
ters and habits, 35; ban mess and 
ammaJ natuie of then actions, 36 ; 


microcephalous, imitative faculties 
of, 87, 

Iguana tuberculatOy 354. 

Iguanas, 354. 

Illegitimate and legitimate childien, 
pi opoi tion of the sexes m, 244. 

Imagination, existence of, in animals, 
74. 

Imitation, 68, of man by monkeys, 
72 ; tendency to, m monkeys, mici o- 
cephalous idiots and savages, 87 , 
influence of, 120. 

Immatuie plumage of buds, 463, 466. 

Implacentata, 157. 

Implements, employed by monkeys, 
81 ; fashioning of, peculiar to 
man, 82. 

Impregnation, peiiod of, influence of, 
upon sex, 245. 

Impiovement, progressive, man alone 
supposed to be capable of, 79. 

Incisoi teeth, knocked out or filed by 
some savages, 575. 

Inciease, late of, 44; necessity of 
checks in, 47. 

Indecency, hatied of, a modem viitue, 
119 

India, difliculcy of distinguishing the 
native laces of, 167 ; Cyprmidee 
of, 343; colour of the beaid in 
races of men of, 558. 

Indian, North Ameiican, honoured 
for scalping a man of anothei tribe, 
117. 

Individuality, in animals, 83. 

Indoptcus carlottay colouis of the 
sexes of, 458. 

Infanticide, prevalence of, 46, 117, 
256 , supposed cause of, 577; pie- 
valence and causes of, 591 et seq, 

Infenoiity, supposed physical, of 
man, 64 

Inflammation of the bowels, occur* 
lence of, in Cebus Azarcs, 7 

Inheritance, 27 ; of long and short 
sight, 33 , of efiects of Ui^e of vocal 
an^l mental oigans, 88, of moial 
tendencies, 123, 126 , laws of, 
227 ; sexual, 232 ; sexually limi- 
ted, 444 

Inquisition, influence of the, 14r. 

Insanity, hereditaiy, 28. 

Insect, fossil, iiom the Devonian, 289. 

Insectivoia, 5 *4 , absence ot secondar]r 
sexual chaiacteio in, 218. 
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Insects, relative size of the cerebral 
ganglia m, 54; male, appearance 
of, before the females, 212 ; pursuit 
of female, by the males, 221 ; period 
of development of sexna' ‘•haracters 
m, 236 ; secondary sexual cha- 
racters of, 274; stndulatzon, 566* 

Insessoies, vocal organs of^ 370. 

Instep, depth of, m soldiers and 
sailors, 32. 

Instinct and intelligence, 67. 

* y migratory, vanquishing the 

maternal, 107, 113. 

Instinctive actions, the resnlt of in- 
heritance, 105. 

impulses, diflerence of the force 

of, 110, 111; and moral impulses, 
alliance of, 110. 

Instincts, 66 ; complex origin of, 
through natural selection, 67 ; 
possible oiigin of some, 67 ; ac- 
quired, of domestic animals, 104 ; 
vai lability of the force of, 107 ; 
difference of force between the 
social and other, 111, 126 , utilised 
foi new purposes, 571. 

Instrumental music of buds, 375,378. 

Intellect, influence of, in natural 
selection in civilised society, 136 

Intellectual faculties, their influence 
on natural selection in man, 127 ; 
piobably perfected through natural 
selection, 128. 

Intelligence, Mr- H- Spencer on the 
dawn of, 67. 

Intemperance, no reproach among 
savages, 119 ; its destructiveness, 
137 

Intoxication in monkeys, 7. 

Iphias glauctppe^ 313, 

Iris, sexual difference in the coxour of 
the, in birds, 383, 425. 

Ischio-puhic muscle, 41. 

Ithaqinis cruentus. number of spurs 
in, 364. 

JulicSf taisal suckers of the males of, 
274. 

J. 

Jackals learmng from dogs to bark, 

7 ^. 

Jack-snipe, coloration of the, 491 

Jacquinot, on the number of species 
of man, 174. 

Jsegsr, Dr , hmgth of bones increased 


from carrying weights, 32; on the 
difficulty of approaching herds o> 
wild animals, 100 ; male Silver- 
pheasant, rejected when his plu- 
mage was spoilt, 419. 

Jaguars, black, 539. 

Janson, E W., on the proportions 
the sexes in Tomictts vtliosus, 253 , 
on stridulant beetles, 302, 

Japan, encouragement of licentious- 
ness in, 46. 

Japanese, general beardlessness of the, 
560 ; aversion of the, to whiskers, 
581. 

Jardme, Sir W., on the Argus phea- 
sant, 384, 403- 

Jarrold, Dr., on modiflcations of the 
skull induced by unnatural position, 
56. 

Jarves, [Mr., on infanticide in the 
Sandwich Islands, 257. 

Javans, lelative height of the sexes 
of, 559 ; notions of female beauty, 
580. 

Jaw, influence of the muscles of the, 
upon the physiognomy of the apeb, 
54. 

Jaws, smaller proportionately to the 
extremities, 33 ; influence of food 
upon the size of, 33; diminution 
of, in man, 53 ; in man, reduced 
by correlation, 562. 

Jay, young of the, 481; Canada, 
young of the, 481. 

Jays, new mates found by, 407 ; dis- 
tinguishing persons, 412. 

Jeflreys, J, Gwyn, on the form of the 
shell in the sexes of the Gastero- 
poda, 262 ; on the influence of light 
upon the colours of shells, 263. 

Jelly-fish, bright colours of some, 
260. 

Jenner, Dr., on the voice of the rook, 
375 ; on the finding of new mates by 
magpies, 407 ; on retardation of the 
generative functions in birds, 409. 

Jenyns, L , on the desertion of their 
young by swallows, 108 ; on male 
birds singing after the proper 
season, 409. 

Jerdon, Dr., on birds dreaming, 74; 
on the pugnacity of the male hi;il- 
bul, 360 ; on the pugnacity of the 
male Ortygorrm gularts^ 363; on 
the spurs of GaUoperdisCy 364; on 


658 




INDEX. 


ifiRBr. 


the haHts of XdtnvcmeUtts^ 366 ; on 
the spoonhEl, 374; on the drum- 
xmng of tire Kalij-pheasant, 376; 
om Indian bustards, 378; on Otts 
hengctlejisis, 381 ; on the ear-tufts 
of Syjtheottdes auritits, 384 ; on the 
double moults of certain birds, 381 ; 
on the moulting of the honey- 
snckers, 392 ; on the moulting of 
bustards, ploTers, and drongos, 393 ; 
on the spring change of colour in 
some finches, 393; on display in 
male birds, 394 ; on the display of 
the under-tail coverts by the male 
bulbul, 402 ; on the Indian honey- 
buzzard, 424 ; on sexual differences 
in the colour of the eyes of hom- 
bills, 425 , on the markings of the 
Tragopan pheasant, 428; on the 
nidxfication of the Orioles, 453 ; on 
the nidification of the hornbills, 
454 ; on the Sultan yellow-tit, 458 ; 
on Pai€s<>m%sja'i>anicus, 461 ; on the 
immature plumage of birds, 465 
€t segf. ; on representative species of 
birds, 468 ; on the habits of Twmix, 
476; on the continued increase of 
beauty of the peacock, 485; on 
coloration in the genus JPaloiorms^ 
494. 

Jevons, W. S., on the migrations of 
man, 47. 

Jews, ancient use of ffint tools by the, 
145 , uniformity of, in various 
parts of the world, 193 ; ihimericaX 
proportion of male and female 
births among the, 243; ancient, 
tattooing practised by, 574. 

Johnstone, Lieut., on the Indian ele- 
phant, 218. 

Joliofs, fine appearance of the, 587. 

Jones, Albert, proportion of sexes of 
Lepidoptera, reared by, 253 

Juan Fernandez, humming-birds of, 
487. 

Junanta, sexual differences of coloui- 
ing in species of, 310. 

Jupiter, comparison with Assyrian 
efSgies, 581. 

K. 

KaMr skull, occurrence of the dia- 
stema in a, 40. 

Kaffirs, their cruelty to animals, 118 , 


lice of the, 170; colour of -tho, 
579; engiossment of the hand- 
somest women by the chiefs of thOf 
595 ; marriage-customs of the, 598. 

Kalij-pheasant, drumming of the 
male, 375 ; young of, 468. 

Kalhmaj resemblance of, to a withered 
leaf, 311. 

Kalmucks, general beardlessness of, 
560; aversion of, to hairs on the 
face, 581 ; mariiage-customs of 
the, 598. 

Kangaroo, gieat led, sexual diffeience 
m the colour of, 533 

Kant, Imm., on duty, 97 , on self- 
restraint, 110 ; on the number of 
species of man, 174. 

Katy-did, stridulation of the, 283. 

Keen, Dr., on the mental poweis of 
snakes, 352 

Keller, Dr , on the difficulty of 
fashioning stone implements, 49, 

Kent, W S , elongation of doisal fin 
of Callionymus lyra^ 336 ; court- 
ship of Lahrusmixtusy 341 ; coloms 
and courtship of OanthariLs hneatuSy 
341. 

Kestrels, new mates found by, 408. 

Kidney, one, doing double woik in 
disease, 32. 

King, W. R., on the vocal oigans of 
Tetrao cupido, 371 ; on the drum- 
ming of giouse, 376 ; on the rein- 
deer, 503 ; on the attraction of 
male deer by the voice of the 
female, 626. 

King and Fitzroy, on the mairiage- 
customs of the Fuegians, 599. 

Kmg-crows, nidification of, 453. 

Kingfishex', 371; racket-shaped featheis 
in the tail of a, 384. 

Kingfishers, colours and nidification 
of the, 455, 457, 459, immatuie 
plumage of the, 467, 468 : younfir 
of the, 481. 

King Loiy, 457 ; immature ulumase 
of the, 467. 

Kingsley, C., on the sounds produced 
by Umhrtnay 347, 

Kirby and Spence, on sexual differ- 
ences in the length of the snout in 
Curcuhonidse, 208; on the court- 
ship of insects, 221; on the elytia 
of Dyt%scusy 276 ; on peculiarities 
m the legs of male insects, 276: 
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on the relative size of the sexes in 
insects, 279, on the Fnlgondae, 
281 ; on the habits of TerTnxtes^ 
291 ; on difierence of colour m the 
sexes of beetles, 294 ; on the horns 
of the male lamelhcorn beetles, 
297 ; on hornlike processes m male 
Curcnlionidae, 299 ; on the png- 
nacity of the male stag-beetle, 299. 

Kite, killed by a game-cock, 363- 

Knot, retention of winter plumage by 
the, 391 

Knox, R., on the semilunar fold, 17 ; 
on the occurrence of the supra- 
condyloid foiamen in the humerus 
of man, 21 ; on the features of the 
young Memnon, 168 

Koala, length of the coecnm in, 20. 

Kdms eUipstprymntts^ propoition of 
the sexes in, 247. 

Kdlieutei-, on the steinlity of hybnd 
plants, 172 

Koodoo, development of the horns of 
the, 234 , mai kings of the, 543. 

Koppen, F- T , on the migiatory lo- 
cust, 283. 

Kordofan, protuberances artificially 
produced by natives of, 574. 

Koraks, marriage customs of, 598. 

Koite, on the propoition of sexes m 
locusts, 254 ; Russian locusts, 283 

Kovalevsky, A , on the affinity of 
the Ascidia to the Vertebrata, 159, 
160. 

, W., on the pugnacity of the 

male capercailzie, 363 ; on the 
pairing of the capercailzie, 367 

Krause, on a convoluted body at the 
extiemity of the tail in a Mctcaotis 
and a cat, 23. 

Kupffer, Piof , on the afiSnity of the 
Ascidia to the Vertebrata, IGO. 

Ir. 

Juahtdocera JDarwtnzt, piehensile organs 
of the male, 266 

Jjabrm, splendid colours of the species 
of, 342. 

tmxtus, sexual di^rences in, 

337, 341. 

pava, 342. 

Lacertilia, sexual difierences cf, 354. 

Lafiesnaye, M. de, on birds of para- 
dise, 385. 


JDamaick, on the origin cf man, 3. 

Lamellibranchiata, 262, 

Lamelhcorn beetles, horn-like pro* 
cesses from the head and thorax of^ 
295, 298 ; influence of sexual selec- 
tion on, 301. 

Lameilicorma, stridulation of, 303. 

liamont, Mr, on the tusks of the 
walrus, 502; on the use of its 
tusks by the walrus, 513 ; on the 
bladder-nose seal, 528. 

Lampomis porphyrurus^ colours of 
the female, 454. 

Lampyridas, distasteful to mammals, 
277. 

Lancelet, 159, 165. 

Landois, H., gnats attracted by sound, 
280 ; on the production of sonnd 
by the Cicadas, 281 ; on the stridu- 
latmg organ of the ciickets, 284 ; 
on Decticus, 285 ; on the stiidula- 
tmg organs of the Acndiidse, 286 ; 
stridulatmg apparatus in Oithop- 
tera, 288 ; sounds produced by 
Atiopus, 291 ; on the stridulation 
of Kecropho^uSj 302 , on the stridu- 
iant organ of Cerarnbyx heros^ 303 ; 
on the stridulant organ of Geo- 
irupesy 303 ; on the stridulatmg 
organs in the Coleoptei a, 304 ; on 
the ticking of Anobiumy 306. 

Landoi, Dr., on lemorse for not obey 
mg tribal custom, 114. 

Language an art, 86 ; articulate, origi a 
oij 86 ; relation of the progress of, 
to the development of the brain, 
87 ; effects of inheritance in pro- 
duction of, 88 ; complex structure 
of, among barbarous nations, 91- 
natural selection in, 91 ; gesture, 
178 ; primeval, 180 ; of a lost tribe 
preserved by a pairot, 181. 

Languages, presence of rudiments in, 
90; classification of, 90; variability 
of, 90 ; crossing or blending of, 90 ; 
complexity of, no test of perfection 
or proof of special creation, 92 ; re- 
semblance of, evidence of commu- 
nity of origin, 148- 

and species, identity of evidence 

of their gradual development,, SO. 

Xam^^s, 462 ; characters of young, 
464. 

• rufmy anomalous young 

4H2. 
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L&Bkestcr, E. E , on comparative lon- 
gevity, X3J, 136; on the destine- 
xive ejects of intemperanee, 137. 

Lanugo, of the human foetus, 19, 

mo, 

Lapponlan language, highly artificial, 
91. 

Lark, proportion of the sases m the, 
248 ; female, singing of the, 370. 

Larks, attracted by a minor, 413. 

Lartet, E., compaiison of cianial ca- 
pacities of skulls of leceut and 
tertiary mammals, 55 ; on the size 
of the brain in mammals, 81; on 
J^ryopithecus, 155; on pre-hastonc 
flutes, 570. 

JLaruSy seasonal change of plumage in, 
492. 

Lai «a, luminous of a Brazilian beetle, 
278. 

Laijnx, muscles of the, in song-biids, 
371. 

Zasiocampa quercus^ attraction of 
males by the female, 252; sexual 
difierence of coloui in, 316. 

Latham, R. G., on the migrations of 
man, 48. 

Xaifooka, peifointion of the lower hp 
by the women of, 576. 

I.aunllai<L on the abnormal division 
of the malar bone m man, 39. 

Iiawxence, W , on the superioiity of 
savages to Euiopeans in power of 
sight, 33, on the colour of negio 
infants, 558 ; on the fondness of 
savages for ornaments, 578 ; on 
beardless races, 581 ; on the beauty 
of the English aiistociacy, 586. 

Layard, E, L., on an instance of ra- 
tionality in a cobra, 352 ; on the 
pugnacity of G alius Stanleyt, 363. 

Laycock, Dr., on vital peiiodicity, 8 ; 
theiotd nature ot idiots, 36. 

Leaves, autumn, tints useless, 262. 

Lecky, hli , on the sense of duty, 97 ; 
on suicide, 117 ; on the practice of 
cehbxicy, 119 ; his view of the 
crimes of savages, 119 ; on the 
sjradual rise of morality, 125, 

Leconte, J. L., on the stiidulant organ 
in the Coprini and Dynastmi, 303 

Lee H*, on the numerical proportion 
of tne sexes m the trout, 249. 

Leg, calf of the, artificially modified, 
574 . 


Legitimate and illegitimate childrcii, 
proportion cf the sexes m, 244. 

Legs, variation of the length of the. in 
man, 26; proportions of, m sol- 
diers and sail 01 s, 32; front, atao- 
phied in some male butterflies, 277 ; 
peculiarities of, in male insects, 277 

Leguay, on the occurience of the 
supia-condyloid foiamen in the 
hiimei ns of man, 22. 

Lek ** of the black-cock and capei - 
cailzie, 405. 

Lemoine, Albert, on the origin of lan- 
guage, 87. 

Lemur macaco, sexual difference of 
colour in, 637. 

Lemniidse, 152; ears of the, 15; 
vai lability of the muscles in tho, 
41 ; position and dei ivation of the, 
157 ; their origin, 165. 

Lerauis, uteius in the, 38 

Lenguas, disfigurement of the ears of 
the, 575. 

Leopards, black. 639 

Lepidoptera, 307; numerical piopoi- 
tions of the sexes in the, 250; 
colouiing of, 308 ; ocellated spots 
of, 427. 

Lepidosiren, 159, 165. 

Leptalides, mimiciy of, 325. 

Leptorhynchus anguntatus, pugnacity 
of male, 299 

Leptuta testacea, difference of colour 
in the sexes of, 294. 

Leroy, on the wariness of young foxes 
in hunting-districts, 80 ; on the 
desertion of their young by swal- 
lows, 108. 

Lesfie, D , marriage customs of Kafiiis, 
598. 

Lesse, valley of the, 22. 

Lesbon, on the birds of paradise, 219, 
403 ; on the sea-elephant, 528 

Lessona, M , observations on S'erranus, 
162. 

Lethrus ccphalofes, pugnacity of the 
males ot, 297, 300. 

Leuckait, R , on the vestcula prosta- 
tica, 24 , on the influence of the 
age of parents on the sex of off- 
spring, 245, 

Levator clavumlm muscle, 42 

Ltbellula clepressa, colour of the male, 
290. 

Libellulida?. relative ‘?ize of the sexuaff 
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of, 279 ; difieience m the sexes of, 
290 

Lice of domestic animals and man, 
169. 

Licentionsness, a check upon popula- 
tion, 46; pie valence of, among 
savages, 119. 

I jchtenstein, on Chera progne^ 419 
Life, inheritance at corxesponding 
peiiodb of, 228, 232 
Light, effects on complexion, 32 , in- 
fluence of, upon the colours of 
shells, 263. 

Lilfoid, Lord, the ruflf attracted by 
blight objects, 413. 

Zimosa iapponica, 478. 

Zinana, 462. 

Tnontana^ 248. 

Lindsay, Dr. W. L,, diseases commu- 
nicated from animals to man, 7; 
madness in animals, 79 ; the dog 
considers his master his God, 96 
Linnaeus, views of, as to the position 
of man, 149. 

Linnet, numeiical proportion of the 
sexes in the, 248 ; ciirason fore- 
head and bi east of the, 394 , court- 
ship of the, 401, 

Lion, polygamous, 218 ; mane of the, 
defensive, 521 ; roaring of the, 526. 
Lions, stupes of joung, 464 
Lips, pieicing of the, by savages, 575 
LithobmSj piehensiie appendages of 
the female, 274 
fjithostaj coloiation in, 314. 

Litionna httoreay 262 
Livingstone, Dr , manner of sitting of 
gorilla, 151 ; on the influence of 
dampness and dryness on the colour 
of the skm, 193 ; on the liability 
of negroes to tropical feveis after 
lesidence in a cold climate, 194; 
on the spuT-wiuged goose, 364 ; on 
weavei -birds, 376; on an Afiican 
zught-jar, 384, 403 , on the battle- 
scais of South Afiican male mam- 
mals, 500 ; on the removal of the 
upper incisors by the Batokas, 575; 
on the perfoiation of the upper hp 
by,^ the Makalolo, 576 ; on the 
Banyai, 579. 

Livonia, numerical proportion of male 
and female births in, 215, 243 
Lizards, relative size of tne setes 
0 ^ 354 ; guiar pouches of, 354. 


Lloyd, L., on the polygamy of the 
capercailzie and bustard, 219; on 
the numerical proportion of the 
sexes in the capercailzie and black- 
cock, 248 ; on the salmon, 333 ; 
on the colours of the sea-scoipion, 
337 ; on the pugnacity of male 
grouse, 364; on the capercaij/ie 
and black-cock, 366, 370; on 
call of the capercailzie, 375 ; on 
assemblages of giouse and snipe:*, 
405; on the pairing of a shield- 
drake with a common duck, 4X4 ; 
on the battles of seals, 600 ; on the 
elk, 507. 

Zobtvanelim, wing-spurs in, 366, 
Local influences, effect of, upon sta- 
ture, 31. 

Lockwood, Mr , on the development 
of jffippocampuSy 163 

y Bev. S , musical mouse, 568. 

Locust, ba ight-coloured, i ejected by 
lizards and birds, 289. 

, migratory, 283; selection by 

female, 283. 

Locusts, proportion of sexes m, 254 ; 

stiidulation of, 284. 

Locustidae, stndulatioa of the, 282, 
284 ; descent of the, 285. 

Longicoin beetles, difference of the 
sexes of, in colour, 294 ; stridula- 
tion of, 303. 

Lonsdale, Mi , on an example of per 
sonal attachment in Helix poniattay 
263. 

Lophobranchn, marsupial receptacles 
of the males, 346 
ZophophoruSy habits of, 420. 
Lopliorma atraj sexual difference in 
coloration of, 491 
Zophotnis omaiusy 387 
Lord, J K , on Salmo lycaodoTiy 333. 
Lory, King, 457 ; immature plumage 
of the, 467 

Love-antics and dances of birds, 380* 
Lowne, B. T., on Mitsca voinitoi'ia^ 
^ 54, 280, 

Zoxiay characteis of young of, 464. 
Lubbock, Sir J., on the antiquity of 
man, 2 ; on the origin of man, 3 ; 
on the mental capacity of savages, 
65 , on the origin of implements, 
82 ; on the simplification of lan- 
guages, 92 ; on the rJ.sence of the 
idea of God among certain races of 
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mea, 04; on the oiigm of the 
ixslief in spiritual agencies, 95, 
on superstitions, 96 ; on the sense 
of duty, 97 ; on the practice of 
burying the old and sick among 
the 1* ijians, 102; on the im- 
inoralit} of savages, 119, on Mi . 
Wallace’^i claim to the origination 
of the idea of natural selection, 
49; on the absence of remoise 
among savages, 131 ; on the foimer 
barbaiism of civilised nations, 143 ; 
on improa^ements in the aits among 
savages, 144 ; on resemblances of 
the mental chaiacteis in different 
races of men, 178; on the arts 
practiseii by savages, 179; on the 
power of counting in primeval man, 
180; on the prehensile organs of 
the male I^abuiocera Darwimz, 266 , 
on Cfdoeon^ 274; on Smynthuius 
Iwteusy 279 ; finding of new mates 
by Jays, 407 ; on strife for women 
among the North American Indians, 
561 ; on music, 570; on the orna- 
mental practices of savages, 574 ; 
on the estimation of the beaid 
among the Anglo-Saxons, 581 ; 
on artificxal deformation of the 
skull, 583 ; on “ communal mar- 
riages,” 587, 588; on exogamy, 
589, 592 ; on the Veddahs, 591 ; 
on polyandry, 593. 

bncanidsB, variability of the mandibles 
in the male, 300. 

ZucanuSf large size of males of, 278. 

cervusy numerical piopoition 

of sexes of, 253 ; weapons of the 
male, 299. 

elaphiiSy use of mandibles of, 

300 ; large jaws of male, 275 

Lucas, Prosper, on pigeons, 418 ; on 
sexual preference in horses and 
bulls, 525. 

Lunar periods, 8, 164. 

Lund, f>r., on skulls found m Bra- 
zilian caves, 168 

Lungs, enlargement of, in the Qui- 
chua and Aymara Indians, 34 ; 
a modified swim-bladder, 161 ; 
different capacity of in races of 
man, 167. 

Luminosity in insects, 277. 

Luschka, Pi of, on the termination of 
the coccyx, 23 


j Luxury, expectation of life unin.^ 
fluenced by, 136 

XtyccsnUy sexual differences of colour- 
ing m species of, 310, 

Lyeii, Sir C, on the antiquity of 
man, 2 ; on the oiigin of man, 
3; on the parallel ism of the de- 
velopment of species and languages, 
90 ; on the extinction of lan- 
guages, 90 ; on the Inquisition, 
141 , on the fossil lemains of vei- 
tebiata, 157 ; on the fertility of 
muiattoes, 171. 

Lynx, Canadian, throat-ruff of the, 
521. 

Lyre-bud, assemblies of, 406. 

M. 

Macacv.s^ ears of, 15 , convoluted 
body in the extiemity of the tail 
of, 23; vai lability of the tail in 
species of, 58 ; whiskers of species 
of, 531. 

j hrunneus, 59. 

cynomolguSf supeiciliaiy lidge 

of, 568 ; beard and whiskers of, 

becoming white with age, 559* 

i ecaxidatus^ 60 

I la&iotu8^ facial spots of, 550 • 

j radiatus^ 151. 

j rhesus, sexual diffeien.ee in the 

I colour of, 539, 550. 

Macali&ter, Pi of, on vaiiations of 
the jgalmaris accessorius muscle, 
27 ; on muscular abnoi mail ties in 
man, 42, 43 ; on the greater vai la- 
bility of the muscles in men than 
in women, 223. 

Macaws, Mr. Buxton’s obsei rations 
on, 102 ; screams of, 376. 

McCann, J., on mental individuality, 
84, 

McClelland, J., on the Indian Cypri- 
nidse, 343* 

Macculloch, CoL, on an Indian vil- 
lage without any female children 
592. 

, Dr , on teitmn ague in a dog, 8. 

Macgillivray, W., on the vocal organs 
of buds, 90 ; on the Egyptian 
goose, 365 , on the habits of wood- 
peckers, 376 ; on the habits of the 
snipe, 377 ; on the whitethroat, 
381 ; on the moulting of the snipes 
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; OB the moulting of the 
Anatidae, 393 , on the finding of 
new mates by magpies, 407 ; on 
the pairing of a blackbird and 
thi ush, 414 ; on pied lavens, 424 ; 
on the guillemots, 424; on the 
colours of the tits, 458 ; on the 
immature plumage of buds, 466 
et seq 

Machetes, sexes and young of, 485 ; 

— pugnax, supposed to be polyga- 
mous, 219 ; numerical proportion 
of the sexes in, 248 ; pugnacity of 
the male, 360; double moult in, 390. 

McIntosh, Dr. colours of the JSTemer- 
tians, 265. 

McKennan, mairiage customs of 
Koraks, 598 

Mackintosh, on the moial sense, 97. 

MacLachlan, R , on Apatania mulie^ 
bns and JBoreus hyemalis^ 254 ; 
on the anal appendages of male 
insects, 275 ; on the paiiing of 
diagon-fiies, 279 ; on dragon-fiies, 
290, 291 ; on dimorphism in 
AgrtoUy 291 ; on the want of pug- 
nacity in male dragon-flies, 291 ; 
colour of ghost-moth m the Shet- 
land Islands, 316, 

McLennan, Mi , on infanticide, 46, 
591 ; on the oiigin of the belief in 
spiritual agencies, 94; on the pre- 
valence of licentiousness among 
sarages, 119, 588 ; on the primi- 
tive barbarism of civilised nations, 
143; on tiaces of the custom of 
the forcible captuie of wives, 144, 
592 ; on polyandry, 593 

Macaamai a, Mr , susceptibility of 
Andaman islandeis and Nepalese 
to change, 188. 

McjN'eili, Mr , on the use of the ant- 
lers of deer, 510 ; on the Scotch 
deei hound, 516; on the long hairs 
on the thioat of the stag, 522; on 
the bellowing of stags, 526, 

Maciopus, couitship of, 341. 

Macrorhmus proboscideus, stiuctuie 
of the nose of, 528. 

Magpie, power of speech of, 90 ; 
niyptial assemblies of, 406 ; new 
mates found by, 407 ; stealing 
bright objects, 413 ; young of the, 
481 ; coloration of the, 493. 

Magpies, vocal organs of the, 370 


Maillard, M., on the proportion of 
the sexes in a species of JPapilto 
from Bourbon, 250. 

Maine, Sir Henry, on the absorption 
of one tribe by another, 128 ; a 
desiie for impiovement not geneial, 
132. 

Majoi, Dr C. Forsyth, on fossJ. 
Italian apes, 155; skull of JBos 
etruscus, 505 ; tusks of miocene 
pigs, 521. 

Makalolo, peifbration of the upper 
lip by the, 576. 

Malar bone, abnormal division of, m 
man, 39. 

I Malay, Archipelago, mamage-cus- 
i toms of the savages of the, 598 
Malays, line of separation between 
the Papuans and the, 169; general 
beai dlessness of the, 560; staining 
of the teeth among, 674 , aversion 
of some, to haixs on the face, 
581. 

and Papuans, contrasted cha- 

lacters of, 168. 

Male ammals, stiuggles of, for the 
possession of the females, 212, 213 ; 
eagerness of, in courtship, 221, 
222 ; generally more modified than 
female, 221, 223 ; difier in the, same 
way fiom females and young, 232 
■ — characters, developed in females, 

227 ; transfer of, to female birds, 
471. 

, sedentaiy, of a hymenopterous 

parasite, 221, 

Malefactois, 137 

Males, presence of rudimentaiy female 
oigans in, 162 

• and females, comparative num- 

beis of, 213, 215; comparative 
mortality of, while young, 216 
Malherbe, on the woodpeckeis, 458. 
Mallotus peromi, 331. 

iillosus, 331. 

Mai thus, T., on the rate of inciease 
of population, 44, 45. 46. 

Maluiid?e, nidification of the, 454. 
Malurus, young of, 485. 

Mamm^, 208 ; rudimentary, in male 
mammals, 11, 23, 161, 162, 163; 
supernumerary, in women, 36 ; of 
male human subject, 37. 

Mammalia, Prof. Owen’s classificatica 
of, 148 ; genealogy of the, 158. 
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Mammals, recent and tertiary, com* 
paribon of cranial capacity of, 55 ; 
nipples of, 162 ; pursuit of female;, 
by the males, 221 ; secondary sexual 
characters of, 500; weapons of, 
501 ; relative size of the sexes of, 
515 ; parallelism of, with buds m 
secondary sexual charactei s, 541 ; 
voices of, used especially dm mg the 
breeding season, 567, 

Man, variability of, 26 ; erroneously 
regarded as more domesticated than 
other animals, 28; migiations of, 
47 ; wide distribution of, 48 ; causes 
of the nakedness of, 57 ; supposed 
physical inferiority of, 64 ; a mem- 
ber of tbe Catarrhine group, 155 ; 
early progemtois of, 160; transition 
fiom ape indefinite, 180; numerical 
proportions of tbe sexes in, 215 ; 
difference between the sexes, 223 ; 
proportion of sexes amongst the 
illegitimate, 244; different com- 
plexion of male and female negroes, 
556 ; secondary sexual charactei s of, 
556 5 primeval condition of, 594. 

Mandans, correlation of colour and 
texture of hair in the, 197 

Mandible, left, enlarged in the male 
of Taphrodere$ distortusy 276. 

Mandibles, use of the, in Ammophtla, 
275 ; laxge, of Corydalis cornutus^ 
275; large, of male Lucanus ela-^ 
phus, 275. 

Mandrill, number of caudal vertebrse 
in the, 58; colours of the male, 
538, 541, 550. 

Mantegazza« Prof., on last molar 
teeth of man, 20 ; bright colours 
in male animals, 224 ; on the orna- 
ments of savages 573 et seq, ; on 
the beardlessness of the New Zea- 
landers, 581 ; on the exaggeration of 
natural characters by man, 582. 

Mantel 1, W,, on the engrossment of 
pretty girls by the New Zealand 
chiefs, 595. 

Manita^ pugnacity of species of, 289 

Maones, mortality 184; mfanti- 
cide and proportion of sexes, 256 ; 
distaste for haiiiness amongst men, 
581. 

Marcus Aurelius, on the oxigin of the 
moral sense, 98 ; on the inffnence 
of haoitual thoughts, 123. 


Mareca pmelope^ 414. 

Marks, retained throughout groups 
of birds, 427. 

Marriage, restraints upon, among sa- 
vages, 46 ; influence of, upon moi als, 
119; influence of, on mortality, 
139; development of, 590.r 

Man lages, early, 138, 139 ; com- 
munal, 587, 589. 

Marsliall, Dr. W , protuberances on 
birds' heads, 235, 383 ; on the 
moulting of buds, 393; advantage 
to oldei birds of paradise, 485. 

, Col., intei breeding amongst 

Todas, 189 ; infanticide and pio- 
portion of sexes with Todas, 255 ; 
choice of husbands amongst Todas, 
593. 

^ Mr., on the biain of a Bush- 

woman, 167. 

Marsupials, 157 ; development of the 
nictitating membiane in, 17; uterus 
of, 39 ; possession of nipples by, 
162 ; their origin from Monotie- 
mata, 165 ; abdominal sacks of, 
208 ; relative size of the sexes of, 
615 ; colours of, 533. 

Marsupium, rudimentary, in male 
marsupials, 161. 

Martin, W. C. L , on alarm manifested 
by an orang at the sight of a turtle, 
72 ; on the haii in Syldbates, 152 ; 
on a female American deer, 514 ; 
on the voice of Hylobates agiha^ 
527 ; on Semnopithecus nemmus, 552. 

— , on the beards of the inhabitants 
of St. Kilda, 560. 

Martins deserting their young, 108, 

, C,, on death caused by inflam- 
mation of the vermiform appen- 
dage, 21. 

Mastoid processes in man and apes, 53. 

Maudsley, Dr., on the influence oi the 
sense of smell in man, 18 ; on 
idiots smelling then food, 36 ; on 
Laura Bridgman, 88 ; on the de- 
velopment of the vocal organs, 89 ; 
moral sense failing in incipient 
madness, 124; change of mental 
faculties at puberty in man, 565. 

Mayers, W. F , on the domesticction 
of the goldfish m China, 343. 

Mayhew, E , on the afiection between 
individuals of different sexes in the 
dog, 523, 
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MaymTii, C. J , ou the sexes of Cliry- 
semi/s p^ctay 351. 

Meckel, on :oi related variation of the 
muscles of the arm and leg, 44. 

Medicines, effect pioduced by, the 
same m man and m monkeys, 7 

Medusasy bright colours of some, 260. 

Megahthic structuies, pievalence of, 
170. 

Megaptcus vahdus, sexual diffeience 
of colour in, 458- 

Megasoma, large size of males of, 
279. 

Meigs, Dr. A., on variation in the 
skulls of the natives of America, 
26. 

Memecke, on the numeiical piopor- 
tiou of the sexes in buttei flies, 
250. 

Melanesians, decrease of, 185, 

Meldola, Mr, colours and maniage 
flight of Colzas and PieriSy 319. 

MeiiphagidaD, Australian, nidification 
of, 454. 

Mehta, secondaiy sexual characteis 
of, 268. 

Melody difference of colour in the 
sexes of a species of, 294 

Memory, manifestations of, in ani- 
mals, 74 

Memnon, young, 168 

Mental characteis, diffeience of, m 
different races of men, 167. 

* faculties, diveisity of, in the 

same race of men, 26; inheiitance 
of, 27 ; vaiiation of, in the same 
species, 27, 66, similaiity of the 
in different races of man, 178; of 
birds, 410. 

powers, difference of, in the 

two sexes m man, 563. 

Menura A-lhertt, 406 ; scig of, 371. 

superha, 406 ; long tails of both 

sexes of, 451. 

Merqansery tiachea ci the male, 
374, 

— — serrafor, male plumage of, 393. 

Mergus oucullatus, speculum of, 236. 
merganser, young of, 467. 

Metalluray splendid tail-feathers of^ 
4 ? 3 . 

Methoca zchTieumomdas, Luge male of, 
279. 

Meves, M , on the drumming of the 
smpe, 377. 


Mexicans, civilisation of the, nit 
foreign, 145. 

Meyer, on a convoluted body at the 
extremity of the tail m a Macacus 
and a cat, 23. 

, Dr* A , on the copulation of 

Phryganidse of distinct species, 275. 

, Prof. L , on development of 

helix of ear, 15, 16 ; men’s ears 
more vaiiable than women’s, 224 ; 
antennas ser\'ing as ears, 280. 

Migiations of man, effects of, 47. 

Migratoiy instinct of birds, 105; 
vanquishing the maternal, 107, 
113. 

Mill, J. S , on the origin of the moral 
sense, 98 ; on the greatest hap- 
piness principle,” 120 ; on the dif- 
ference of the mental powers m 
the sexes of man, 564. 

Millipedes, 274. 

Mil ne-Ed wards, H , on the use of the 
enlarged chelse of the male Gelas^ 
musy 267. 

Mxlvago leucuruSy sexes and young of, 
479 

Mimicxy, 323. 

Mimuis polgglottuSy 411. 

Mind, diffeience of, in man and the 
highest animals, 126 ; similarity 
of the, m diffeient laces, 178. 

Minnow, propoition of the sexes in 
the, 249. 

Mirror, lark*? atti acted by, 413. 

Mitchell, Dr, intei bleeding m the 
Hebrides, 189. 

Mitford, selection of children in 
Spaita, 29 

Mivart, St. George, on the i eduction 
of organs, 12 ; on the eais of the 
lemuroidea, 15; on vai lability Oj 
the muscles in lemuroidea, 41, 48 ; 
on the caudal veitebrae of monkeys, 
58; on the classification of the 
piimates, 153; on the oiangand 
on man, 154 ; on differences in the 
lemuioidea, 155 ; on the crest of 
the male newt, 348, 

Mobius, Pi of., on reasoning powers 
in a pike, 75. 

Mocking-thrush, partial migration ofi 
411 ; young of the, 487. 

Modifications, unsemceahle, 62 

Bffoggridge, J, T , on habits of spiders*, 
69 ; on habits of ants, 147. 
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Moles, uumencal Broportion of the 
sexes in, 247 ; battles of male, 500. 

MoU%ene&ia petenensis^ sexual differ- 
ence in, 337 

Mollnsca, beautiful colours and shapes 
of, 263 ; absence of secondary 
sexual characteis in the, 262. 

Molluscoida, 159, 262, 

Monacanthus sco^s and M, Peronti, 
331. 

Mongolians, pei lection of the senses 
in, 34. 

Monkey, piotectmg his keeper fi om 
a baboon, 103, 110; bonnet-, 151; 
rhesus-, sexual diffeience in coloui 
of the, 639, 550 ; moustache-, 
colours of the, 537. 

Monkeys, liability of, to the same 
diseases as man, 7; male, lecog- 
mtion of women by, 8 , diveisity 
oi the mental faculties in, 27 ; 
breaking haid fruits with stones, 
50 ; hands of the, 50, 51 , basal 
caudal vertebiae of, imbedded in the 
body, 59 ; revenge taken by, 69 , 
maternal affection in, 70 , vai la- 
bility of the faculty of attention 
in, 74 ; Ameiican, manifestation of 
reason in, 77; using ston’=‘s and 
sticks, 81 ; imitative faculties of, 
87 ; signal-cries of, 87 , mutual 
kindnesses of, 101 ; sentinels posted 
by, 101 ; human characters of, 
150; American, direction of the 
hair on the arms of some, 151 ; 
gradation of species of, 175; beards 
of, 531 ; ornamental characters of, 
549 , analogy of sexual differences 
of, with those of man, 558 ; dif- 
lerent degrees of diffei'ence in the 
sexes of, 561 ; expression of emo- 
tions by, 672 ; genei-ally mono- 
gamous habits of, 590 ; polygamous 
habits of some, 590 ; naked surfaces 
of, 600. 

Monogamy, not primitive, 144. 

Monogenists, 176. 

Mononychus pceudacort^ stridulation 
of, 305. 

Monotremata, 157 ; development of 
the mcitating membi ane in, 17; 
lactiferous glands of, 162 ; connect- 
ing mammals with lep tiles, 165. 

Monstrosities, analogous, in man and 
lover animals, 30 ; caused by aiiest 


of development, 35 ; con elation of 
44 , transmission of, 173. 

Montagu, O., on the habits of the 
black and red grouse, 219, on the 
pugnacity of the luff, 361 ; on tne 
singing of buds, 368 , on the 
double moult of the male jnntail, 
393. 

Monteiro, Mi , on Bucorax ahyss%» 
nzcttSf 383 

Montes de Oca, M , on the pugnacity 
of male Humming-biids, 360. 

Monticola oyanea, 456 

Monuments, as traces of extinct 
tubes, 181. 

Moose, battles of, 501 , hoi ns of the, 
an incumbiance, 515, 

Moial and instinctive impulses, alli- 
ance of. 111. / 

faculties, their influence on 

natural selection in man, 127. 

rules, distinction between the 

highei and lower, 122, 

sense, so-called, deiived fi one 

the social instincts, 120, 121; oiigm 
of the, 124 

tendencies, inheritance of, 124. 

Morality, supposed to he founded m 
seiflshness, 120 , test of, the general 
welfaie of the community, 121 ; 
gradual rise of, 125; influence of a 
high standard of, 132. 

Morgan, L. H , on the beavei, 67 ; on 
the reasoning powers of the beaver, 
75; on the forcible captuie of 
wives, 144; on the castoieum of 
the beavei, 529 ; mam age unknown 
m primeval times, 588 , on poly- 
andry, 693 

Morley, J., on the appieciation of 
praise and fear of blame, 146 

Morns, F. O, on hawks feeding an 
oi’phan nestling, 409. 

Moise, Dr , coloui s of mollu«ca, 264. 

Moiselli, E , division of the malar 
bone, 39. 

Moitality, comparative, of females 
and males, 216, 243. 

Moiton, on the number of species of 
man, 174. 

Moschkau, Dr. A., on a spewing 
starling, 85. 

Moschus moschtferuSf odoiiferous or* 
gans of, 529. 

M.otac%llm^ Indian, young of, 468. 
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Motks, Sl^; aksrsnce of mouth in 
some males, 20S ; apterous female, 
208; male, piehensile use of the 
tarsi by, 209; male, attracted by 
females, 252; coloration of, 315; 
sexual differences of colour in, 316. 

Motmot, inheiitance of mutilation of 
tail featheib, 60, 603; lacket- 

shaped feathers in the tail of a, 
384 

Moult, double, 463, double annual, 
m birds, 390. 

Moulting of birds, 484. 

Moults, paitial, 392, 

Mouse, song of, 568. 

Moustache-monkey, colours of the, 
537, 552. 

Moustaches, in monkeys, 150 

Mud-turtle, long claws of the male, 
350. 

Mulattoes, persistent feitility of, 
171; immunity of, from yellow 
fever, 193 

Mule, steiility and strong vitality of 
the, 171. 

Mules, rational, 78. 

Muller, Ferd , on the Mexicans and 
Peruvians, 145 

» — ■ , Fritz, on astomatous males of 

TanaiSj 208 ; on the disappearance 
of spots and stupes in adult mam- 
mals, 547 ; on the piopoitions of 
the sexes in some Crustacea, 255 ; 
on secondary sexual chaiacters in 
vaiious Ciustaceans, 265 et seq ; 
musical contest between male &«- 
cadcB^ 282 ; mode of holding wings 
m Castnia, 315 ; on buds shewing a 
prefeience for cei tarn colours, 317; 
on the sexual matuiity of young 
amphipod Ciustacea, 485. 

— , Heimann, emergence of bees 
fiom pupa, 214; pollen-gathei mg 
of bees, 228 ; propoition of sexes 
m bees, 254 , courting of JErtstalis^ 
280 ; colour and sexual selection 
with bees, 292. 

, J , on the nictitating membiane 

and semilunar fold, 17. 

, Max, on the origin of language, 

; language implies power of 
geneial conception, 88; stiuggle 
for hfe among the words, &c., of 
languages, 91. 

— S*, on tne banteng 536; on 


the colours of 8emnopi£hec^ chry^ 
somelas, 537. 

Muntjac-deer, weapons of the, 514. 

Mui le, J., on the reduction of organs, 
12 ; on the ears of the Lemuroidea., 
15 , on vanability of the muscles 
in the Lemuroidea, 41, 48 ; basal 
caudal vertebi^e of Macacus hrun^ 
neus imbedded in the body, 59 , 
on the manner of sitting in shoit- 
taiied apes, 59 ; on ditfei ences m 
the Lemuroidea, 155; on the 
thi oat-pouch of the male bustaid, 
373; on the mane of (Maria jubata^ 
521 ; on the sub-orbztal pits of 
Buminants, 529 , on the colours of 
the sexes in Otana mgrescens, 535. 

Muriay, A, on the Pedimh of dif- 
feient races of men, 169. 

T A , on the feitility of Austra- 
lian women with white men, 170. 

Mus conmgay 80- 

minutus, sexual difference m the 

colour of, 534. 

Musca vomitonay 54. 

Muscicapa ginsola^ 455. 

luctuosa, 455. 

ruticilla, breeding in immatuie 

plumage, 484. 

Muscle, ischio-pubic, 41- 

Muscies, rudimentary, occurrence of, 
in man, 12 ; variability of the, 26 ; 
effects of use and disuse upon, 32 ; 
ammal-like abnormalities of, in 
man, 41 ; con elated variation of, 
in the arm and leg, 44 ; variability 
of, in the hands and feet, 48 ; of 
the jaws, influence of, on the phy- 
siognomy of the Apes, 54 , habitual 
spasms of, causing modifications of 
the facial bones, 55 ; of the eai ly 
progemtois of man, 160, gi eater 
vai lability of the, in men than m 
women, 223. 

Musculus stei nails, Prof. Turner on 
the, 13. 

Music, 178; of buds, 368; discoid- 
ant, love of savages for, 380 ; lea- 
son of power of perception of notes 
in animals, 568 ; power of distin- 
guishing notes, 569; its connection 
with piimeval speech, 570 ; differ- 
ent appreciation of, by diffei eut 
peoples, 570; oiigin of, 569, 673 
effects of, 571, 
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Musical cadences, peaception of, hy 
amraals, 569 j powers of man, 566 
et mq* 

Musk-dear, canine teeth of male, 502, 
613, 514- ; male, odifeiotis oigans 
of the, 629 ; winter change of the, 
542. 

Musk-duck, Australian, 359 ; lai ge 
size of male, 362 ; of Guiana, pug- 
nacity of the male, 362. 

Musk-ox, horns of, 505. 

Musk-iat, protective resemblance of 
the, to a clod ot earth, 542 

MmopfiagtSy coioui-s and nidification 
of the, 455 , both sexes ot, eq^uaily 
biilliant, 460. 

Mussels opened by monkeys, 50. 

Mustela, wintei change oi two species 
of, 542. 

Musters, Capt., on J^hea DarwmUy 
479 ; marriages amongst Patago- 
nians, 598, 

Mutilations, healing of, 8; inheii- 
tance of, 60. 

Muhlla europoia, stridulation of, 292. 

Mutillidse, absence of ocelli in female, 
275 

Mycetes caraya, polygamous, 217 ; 
vocal organs of, 527 ; beaid of, 531 ; 
sexual differences of colour in, 
537 ; voice ot, 567 

seniculus, sexual differences of 

colour in, 537. 

Mj-riapoda, 274. 

K. 

Nkgeli, on the influence of natuial 
selection on plants, 61 ; on the 
gradation ot species of plants, 175. 

Kails, colouied yellow or puiple m 
part of Africa, 574 

Karwhai, tusks of the, 502, 507. 

Kasai cavities, laige size of, in Ame- 
iican aborigines, 34. 

Kascent organs, 12. 

Kathusius, H. von, on the improved 
bleeds of pigs, 177; male domes- 
ticated animals moie vaiiable than 
females, 223; hoi ns of castrated 
sheep, 506; on the bleeding of 
domestic aiuinals, 696. 

Hatnral selection, its effects on the 
eaily piogemtois of man, 47; in- 
fluence of, on man, 60, 62 ; limita- 


tion of the principle, 61 ; lafluencQ 
of, on social animals, 62; Mr. Wal- 
lace on the limitation of, by the 
influence of the mental faculties in 
man, 127 ; influence of, m the pio- 
giess of the United States, 142 ; im 
1 elation to sex, 259 

Katuial and sexual selection con- 
trasted, 226. 

Kaulette, jaw fiom, laige size of the 
canines in, 40. 

Keandeithal skull, capacity of the, 
55. 

Keck, proportion of, in soldieis aim 
sailors, 32. 

Neorophorus, stiidulation of, 302 
304. 

Kectannia, young of, 468 

SectanmcB, moulting of the, 392 
mdification of, 454. 

Kegio, lesemblance of a, to Euiopeans 
in mental characteis, 178 

Kegro- women, their kindness to M ungc 
Paik, 118. 

Negioes, Caucasian features in, 167 ; 
chaiacter of, 168; lice of, 170 ; tei- 
tiiity of, when crossed with other 
laces, 171; blackness of, 170, 173; 
variability of, 174,175; immunity 
of, fj om yellow fever, 193 ; diffei enco 
of, fiom Amei leans, 197 ; disfigure- 
ments of the, 541 ; coloui of new- 
born childien of, 557; comparative 
beaidlessness oi, 560 ; readily be- 
come musicians, 57 0 ; appi eciatiou 
ot beauty of their women by, 577, 
579; idea of beauty among, 582; 
compression of the nose by some, 
583. 

Kemertians, colours of, 264. 

Neolithic period, 145. 

Neomorpha, sexual difference of the 
beak in, 359. 

Nephila, size of male, 273. 

Nests, made by fishes, 345; decora- 
tion of, by Humming-birds, 413. 

Neumeistei, on a change ot colour in 
pigeons after several moultrngs, 
238. 

Neuration, difference o% in the two 
sexes of some butterfiies asnFhy- 
menoptera, 277. 

Keuiopteia, 254, 290. 

Meurotnerms, dinsoiphism in, 

New Zealand, expeciation by the 
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natives of, of their extinction, 191; 
practice of tattooing in, 676 ; aver- 
sion of natives of, to hair*! on the 
face, 581; pietty girls engrossed 
by the chiefs m, 595. 

Newton, A , on the throat-pouch of 
the male bustard, 373 ; on the dif- 
terence between the females of two 
vspecies of Oxynotus^ 470; on the 
habits of the Fhalarope^ dotterel, 
and godwit, 477. 

Newts, 348. 

Nicholson, Dr., on the non-immunity 
of dark Europeans from yellow 
fever, 195, 

Nictitating membrane, 17, 131. 

Nidification, of fishes, o44; relation 
of, to colour, 463, 453 ; of British 
bh ds, 454. 

Night-heron, cries of the, 368. 

Nightingale, aiiivai of the male 
before the female, 212 ; object of 
the song of the, 368. 

Nightingales, new mates found by 
408. 

Nightjar, selection of a mate by the 
female, 416; Australian, sexes of 
479 ; coloiation of the, 491. 

Nightjars, noise made by some male, 
with tl^ir wmgs, 37 6 ; elongated 
feathers in, 384, 403- 

Nilghaii, sexual difieiences of colom 
in the, 635. 

Nilsson, Piof , on the resemblance of 
stone anow-heads from various 
places, 179 ; on the development of 
the horns in the lemdeer, 234. 

Nipples, absence of, m Monotremata, 
162 

Nitsche, Dr , ear of festal orang, 17. 

Nitzsch, C. L., on the down of birds, 
390. 

Noctuas, biightly-coloured beneath, 
315. 

Noctuidse, coloration of, 313. 

Nomadic habits, unfavourable to 
human piogiess, 133. 

Noidmann, A , on Xetrao urogallo^es^ 
405, 

Norfolk island, half-breeds on, 190. 

Nci^way, numerical proportion of male 
and female births in, 243. 

Nose, resemblance of, in man and the 
apes, 153; pieicmg and ornamen- 
tation of the, 575; veiy fiat, not 
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admired in negroes, 582 ; fiattectcg 
of the, 583. 

Nott and Gliddon, on the features of 
ILimeses II , 168 ; on the features 
of Amunoph III , 168 ; on skulls 
from Brazilian caves, 168 ; on the 
immunity of negroes and mnlattoes 
from yellow fever, 193 ; on the de- 
formation of the skull among Ame- 
rican tribes, 683. 

Novara, voyage of the, suicide m New 
Zealand, 117. 

Nudibranch Hollubca, bright colour* 
of, 264. 

Numerals, Eoman, 144 ; origin of^ 
264. 

Nuuetnaya, natives of, bearded, 349, 
660. 

Nut-hatch of Japan, intelligence ofi 
410. 

O. 

Obedience, value of, 130. 

Observation, poweis of, possessed by 
birds, 411. 

Occupations, sometimes a cause of 
diminished stature, 31; effect of, 
upon the propoitions of the body, 
31. 

Ocelli, absence of, in female Mutil- 
lidce, 274, 

of birds, formation and vari- 
ability of the, 427. 

Ocelot, sexual differences m the colour*- 
mg of the, 534. 

Ocyphaps lophotes^ 402. 

Odonata, 254. 

Odonestis potaforia, sexual difierence 
of colour in, 316. 

Odour, con elation of, with colour of 
skm, 197 ; emitted by snakes in 
the breeding-season, 352 ; of mam- 
mals, 528. 

eScanthus nivaU% difference of colour 
m the sexes of, 289. 

pellucidusj 289. 

Ogle, Dr. W,, relation between eolcur 
and powei of smell, 18. 

Oufemia, 491, 

Olivier, on sounds produced by 
Pimelta sfriata^ 306. 

Omaloplia brunnea^ stridulation of 
303 

Cmtis furcifer^ pioccsses of anferini 
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femora of the male, and on the 
head and thorax of the female, 
297. 

OnthopTiagus^ 295. 

rangtfer, sexual differences of, 

296; Taiiation in the horns of the 
male, 297. 

Ophidia, sexual differences of, 351. 

Ophtdium^ 347. 

Opossum, wide range of, m America, 
169 

Optic nerre, atrophy of the, earned 
oy destruction of the eye, 32. 

Orang-Outan, 561; Bischoff on the 
agreement of the hi am of the, 
with that of man, 6 ; adult age 
of the, 8 ; ears of the, 14 ; ver- 
miform appendage of, 21 ; hands 
of the, SO ; absence of mastoid pro- 
cesses m the, 53 ; platfoims bmlt 
by the, 66 , alarmed at the sight of 
a till tie, 72 ; using a stick as a 
lever, 81 ; using missiles, 81 ; using 
the leaves of the JPandanus as a 
night coveimg, 82; direction of 
the hair on the arms of the, 151 ; 
its aberrant character*?, 154 ; sup- 
posed evolution of the, 177 ; voice 
of the, 527 ; monogamous habits 
of the, 590; male, beaid of the, 
531 

Oranges, treatment of, hy monkeys, 
50. 

Orange-tip butt ei fly, 308, 312, 313. 

Orcliestia Darwinn^ dimorphism of 
males of, 268. 

Tacuratinga^ limbs of, 267, 271. 

Ordeal, trial by, 96. 

OreKts canna, colours of, 535. 

JDerbtan’iiSy colours of, 635, 543. 

Organs, prehensile, 209 ; utilised for 
new purposes, 571. 

Oi ganic scale, von Baer^s definition of 
progress in, 164. 

Orioles, nidification of, 453 

Oriolus, species of, breeding in im- 
mature plumage, 484 

■ molanocepTialus^ coloration of the 

sexes in, 460. 

Ornaments, prevalence of similar, 
179 , of male birds, 367 ; fondness 
of savages for, 574. 

Ornamental characters, equal trans- 
mission of, to both sexes, in mam- 
mals, 541 ; of monkeys, 549. 


Ormthoptera cr<3!?aMa, 250. 

OrmtJiorhpnchtiSy 156; leptilian 
deucy of, 159 ; spur of the male, 
502. 

Orocetes erytJiroga&tray young of, 487. 

Orrony, Giotto of, 22. 

Orsodacna atrOy difieience of colour in 
the sexes of, 294. 

Orthoptera, 282 ; metamorphosis of, 
237, striduiatmg appaiatus of, 
283, 288 ; colours of, 289 , rudi- 
mentary striduiatmg oigans in 
female, 288; stridulation of the, 
and Homoptera, discussed, 288. 

Ortygomzs gulanSy pugnacity of the 
male, 363. 

OrycteSy stiidulation of, 303 ; sexual 
difiPeiences in the stridulant oigans 
of, 305. 

OrysiT leucoryXy use of the horns of, 
509, 518. 

Osphranter rufus, sexual diffei ence in 
the colour of, 533. 

Ostrich, Afjican, sexes and incuba- 
tion of the, 478 

Ostriches, stripes of young, 464. 

Otaria jubata^ mane of the male, 
521 

mgrescensy difleienee in the 

coloration of the sexes of, 534 

Otts hengalenstSj love-antics of the 
male, 380. 

• tarda, throat-pouch of the male, 

373 ; polygamous, 219 

Ou.iel, ling-, colours and nidification 
of the, 455 

, water-, colouis and mdifica 

tion of the, 455 

Ovibos moschatie,?, hoi ns of, 505. 

Ovipositor of insects, 208. 

Ovts cycloceros^ mode of fighting of, 
508, 513. 

Ovule of man, 9. 

Owen, Prof., on the Coipora Wolf- 
fiana, 11 ; on the gieat toe in man, 
11; on the nictitating membrane 
and semilunar fold, 17 ; on the 
development of the posterior mo- 
lais in different races of man, 20 ; 
on the length of the ccecum the 
Koala, 20 , on the coccygeal ver- 
tebise, 23 ; on rudimentary struc- 
tures belonging to the repioductive 
system, 24 ; on abnormal condi- 
tions of the human uterus, 38; 
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(an the number of digits in the 
lehthyopteiygia, 37 ; on the canine 
teeth in man, 40 ; on the walking 
of the chimpanzee and orang, 50 ; 
on the mastoid processes in the 
higner apes, 53; on the hairiness 
of elephants in elevated districts, 
57 ; on the caudal vertebrae of 
monkeys, 58 ; classification of mam- 
malia, 148 ; on the hair in mon- 
keys, 152 ; on the piscine affinities 
of the Ichthyosaui lans, 159; on 
pologamy and monogamy among 
the antelopes, 217 ; on the horns 
of Antilocapra amencanaj 234 ; on 
the musky odour of crocodiles 
during the bieedmg season, 351 ; 
on the scent-glands of snakes, 352 ; 
on the Dugong, Cachalot and Or- 
nithorhynchuSy 502 ; on the antleis 
of the led deer, 510; on the den- 
tition of the Cameiidas, 514 ; on the 
horns of the Iiish elk, 515 ; on 
the voice in the giraffe, porcupine, 
and stag, 526 , on the laryngeal 
sac of the goiilla and orang, 527 ; 
on the odoriferous glands of mam- 
mals, 528, 529 ; on the effects of 
emasculation on the vocal 01 gans of 
men, 566 ; on the voice of Hylcn 
hates agiliSy 567 ; on Ameiican 
monogamous monkeys, 567. 

Owls, white, new mates found by, 
408. 

Oxynotus, diffeience of the females of 
two species of, 470. 


P. 

Pachydermata, 218. 

£achyiylus rmgratorzus^ 283. 

Paget, on the abnormal development 
of bans in man, 19 ; on the thick- 
ness of the skin on the soles of the 
feet of infant^ 33 

Painting, pleasure of savages in, 178. 
Falesmoiiy chelae of a species of, 267. 
PatcBormSyS^XTLvl diffeience^ cf colour 
lUj 494. 

— /auanzctts, colour of beak of, 
461 . 

— rosa, y 3 ting of, 467. 

^cHamedea comuta^ spurs on the 
wings, 364. 


Paleolithic period, 145. 

Faiestme, habits of the chafScdi in, 
248. 

Pallas, on the perfection of the senses 
in the Mongolians, 34 ; on the 
want of connexion between cli- 
mate and the colour of the skin, 
192 ; on the polygamous habits of 
Antilope Saiga^ 217 ; on the lighter 
colour of hoises and cattle in 
winter m Siberia, 229 ; on the 
tusks of the musk-deer, 513, 514; 
on the odoiiferous glands of mam- 
mals, 529 ; on the odoiifeious 
glands of the musk-deer, 530 , on 
winter changes of colour in mam- 
mals, 542 ; on the ideal of female 
beauty m Koith China, 578 

Falmaris accessorvas^ muscle variations 
of the, 27, 

Pampas, horses of the, 181. 

Pangenesis, hypothesis of, 228, 231. 

Fanmculus camosiis. 13 . 

Pansch, on the biam of a foetal Cebtis 
apella, 205. 

FapzhOy pioportioH of the sexes in 
Horth American species of, 250 ; 
sexual diffeiences of colouring in 
species of, 309 ; coloration of the 
wings in species of^ 312. 

ascanius^ 309 

SesostT^s and ChildreTice^ varia- 
bility of, 319. 

Tumus^ 250. 

Papilionidae, variability in the, 319. 

Papuans, line of separation between 
the, and the Malays, 169 ; beards 
of the, 560 ; hair of, 575 

and Malays, contrast in chaiac- 

ters of, 168. 

Paradise, Birds of, 405, 462 ; supposed 
by Lesson to be polygamous, 219 ; 
rattling of their quills by, 375 , 
racket-shaped feathers in, 384 ; 
sexual differences m iolom of, 385 ; 
decomposed feathers in, 385, 403 
display of plumage by the male, 
395. 

Faradisea apoda^ barbless feathers in 
the tail of, 385 ; plumage of, 383 
and -P. papuana^ 385 ; divergence 
of the females of, 47 0 , increase 
beauty with age, 485. 

Paraguay, Indians of, eradication cf 
eyebi ows and eyelashes by, 380. 
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Parakeet, Australian, variation in the 
colour of the thighs of a male, 
423. 

Parallelism of developnient of species 
and languages, 90. 

Parasites c«i man and animals, 7, 8 ; 
tm evidence of specific identity or 
distinctness, 139 ; immunity from, 
correlated with, colour, 193* 
Parental feeling in earwigs, star- 
ftshes, and spideis, 106 ; affection, 
partlya lesult of natural selection, 
105. 

Paients, age of, influence upon sox of 
offspring, 245. 

Faiinjc, sexual diffeience of colour in, 
458 

Park, Mungo, negro-women teaching 
their children to love the truth, 
118; his tieatment by the negro- 
women, 118, 562 ; on negi o opinions 
of the appearance of white men, 
579. 

Parker, Mi , no bird or reptile in line 
of mammalian descent, 158. 

Parrot, racket-shaped feathers in the 
tail of a, 384; instance of benevo- 
lence in a, 411. 

Parrots, change of colour in, 60 ; 
imitative faculties of, 73; living 
in txiplets, 409 ; affection of, 410 ; 
colours and nidification of the, 455, 
457, 458 ; immatui e plumage of 
the, 467 ; colours of, 489 ; sexual 
difierences of colour in, 494 ; musi- 
cal powers of, 570 

Parthenogenesis in the Tenthredinas, 
254 ; m Cympidae, 254 ; in Crusta- 
cea, 255 

partridge, monogamous, 219 ; piopor- 
tion of the sexes m the, 248 ; fe- 
male, 471. 

-dances,” 380, 405. 

Paitndges, living m tiiplets, 409 ; 
spring coveys of male, 409 ; distin- 
guishing persons, 412, 

Parus conr^leuB^ 458 

Passer^ sexes and young ^f, 483. 

brachydactyluSj 483. 

dcmesiicus^ 455, 483, 

montanuSj 455, 483. 

Patagonians, self-sacrifice by, 111; 
maniages of, 598. 

Pattei*soa, Mr., on the Agrionidse, 
290. 


Patteson, Bishop, decrease of Melane- 
sians, 185. 

Paulistas of Brazil, 173. 

I^avo cnstatus, 236, 430. 

muticus^ 236, 430 ; possession ci 

<ipuis by the female, 364, 450. 

_ — mgripenms^ 419. 

Payaguas Indians, thin legs and thick 
arms of the, 32. 

Payan, Mr., on the propoition of the 
sexes in sheep, 246. 

Peacock, polygamous, 219; sexual 
characteis of, 236; pugnacity of 
the, 364 ; rattling of the quills by, 
375 ; elongated tail-coverts of the, 
384, 402 ; love of display of the, 
394, 431 ; ocellated spots of the, 430 , 
inconvenience of long tail of the, to 
the female, 444, 451, 452, continued 
inciease of beauty of the, 485. 

butteifiy, 312 

Peafowl, prefeience of females for a 
pai ticulcii male, 418 ; fiist advances 
iJ^ade by the female, 419. 

Pediculi of domestic animals and man 
169. 

Pedigree of man, 165. 

Pedionomus torquatus^ sexes of, 473. 

Peel, J , on horned sheep, 505. 

Peewit, wing-tubeicles of the male, 
366. 

Pelagic animals, transpaiency of, 261. 

Pelecanus erythrorhyncMis, horny crest 
on the beak of the male, duiing the 
breeding season, 390. 

onoorotalusy spring plumage of, 

393. 

Peleldi an Afiican ornament, 576. 

Pelican, blind, fed by his companions, 
102 ; young, guided by old buds, 
102 ; pugnacity of the male, 362. 

Pelicans, fishing in concert, 101. 

Pelohius Jflermanm, stiidulation of, 
303, 304, 

Pelvis, alteiation of, to emt the erect 
attitude of man, 53 ; difieiences of 
the, in the sexes in man, 557. 

Penelope mgra^ sound pi oduced by the 
male, 377- 

Pennant, on the battles of seals, 500 • 
on the bladder-nose seal, 528. ^ 

Pentlie^ antennal cushions of the male, 
276. 

Perch, brightness of male, duiing 
breeding season, 340. 
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Per<»gruie falcon, new mate found bj, 
408. 

Period of rariability, relation of, to 
sexual selection, 240. 

Periodicity, vital, Dr. Laycock, on, 8. 

Peiiods, lunar, followed by functions 
in man and animals, 8, 164. 

of life, inberitance at corie- 

sponding, 228, 232, 

Pcnsoreus canadensis^ young of, 481. 

Fentrichia^ diiference of colour m the 
sexej» of a species of, 294. 

Peiiwinkle, 262. 

Perms crzstaia, 424. 

Peirier, M., on sexual selection, 210 ; 
on bees, 292. 

Perse veiance, a characteristic of man, 
564. 

Persians, said to be improved by in- 
termixture with Georgians and Cir- 
cassians, 586. 

Personnat, M , on. Bowhyx Tamamai^ 
251. 

Peiuvians, civilisation of the, not 
toieign, 145. 

Petrels, colours of, 493. 

Petrocincla cyanea, young of, 487. 

Petrocossyphzis^ 461. 

Petroma, 483 

Pfeiffei Ida, on Javan ideas of beauty, 
580. 

Phacockosrus cBtJitopicus^ tusks and 
pads of, 519. 

Phalanger, Vulpme, black varieties of 
the, 539 

Phalaropus fulicanusy 476. 

hyperboreus^ 476. 

PhancBUs, 298. 

carmfex, vaiiation of the hoi ns 

of the male, 297. 

faunus^ sexual difFerencei' of, 

296. 

— lancifer^ 295. 

Fhaseolarctus ctnere^iSy taste foi rum 
and tobacco, 7. 

Phasgonura mrdissiTnaj stridulation 
of, 284, 285. 

Pkasianus ScemTnernngu^ 446. 

versicolor^ 396. 

’WaUicMt, 400, 472. 

Phed^nt, polygamous, 219 ; and black 
grouse, hybrids of, 414; production 
of hyb'*ids with the common fowl, 
420 iiimiat.*re plumage of the, 
46S 


Pheasant, Amherst, display of, 396, 

— , Aigus, 334, 462 ; display of 
plumage by the male, 398 ; ocel- 
lated spots of the 428, 434 ; grada- 
tion of characters m the, 434. 

— — , Blood-, 364. 

— , Cheei, 400, 472. 

, Eared, 235, 400, 472 ; length 

of the tail m the, 452 ; sexes alike 
in the, 460. 

- — Golden, display of plumage 
by the male, 396; age ot mature 
plumage in the, 483 ; sex of young, 
ascertained by pulling cut head- 
feathers, 484, 

, Kabj, drumming of the male, 
375. 

— , Reeve’s, length of the tail in, 
452. 

— , Silver, triumphant male, de- 
posed on account of spoiled plu- 
mage, 419 , sexual coloration of the, 
492. 

, SoemmeiTing’s, 445,452. 

— — , Tragopan, 383 ; display of 
plumage by the male, 397 ; mark- 
ings ot the sexes of the, 428, 

Pheasants, period of acquisition of male 
characteis in the family ot the, 
235 ; propoition of sexes in chicks 
of, 247 ; length of the tail in, 445, 
451, 452. 

Philters, worn by women, 577. 

Phoca grcunlandica, sexual diderence 
in the coloration of, 535. 

Phacmcuia ruticillay 408. 

Phosphorescence of insects, 277. 

PhryganidsD, copulation ot distinct 
species of, 275. 

Phi ymscus nigncans^ 349. 

Physical infeiiority, supposed, of man, 
64 

Pickering, on the number of species 
of man, 174. 

Picton, J. A , on the soul of man, 613. 

Ptcus auratus, 363, 

mayor, 402. 

Pieris, 312 ,319. 

Pigeon, female, deserting a weakened 
mate, 214 ; earner, late develop- 
ment of the wattle m, 238 ; 
pouter, late development of the 
crop in, 238 ; domestic, breeds and 
sub-bieeds of, 460. 

Pigeons, nestling, fed by the secretion 
2 X 
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of the crop of both parentE^ 163 ; 
changes of plumage 229 ; trans- 
mission of sexual peculiarities in, 
230; Belgian, "with black-streaked 
males, 231, 238, 446 ; changing 
colour after seyeral moultmgs, 238 ; 
numerical proportion of the sexes 
in, 247 ; cooing of, 374 , vaiiations 
in plumage of, 385 ; display of 
plumage by male, 402 ; local me- 
mory of, 411 ; antipathy of female, 
to certain males, 418 ; pairing of, 
418 ; profligate male and female, 
418 ; wing-bars and tail-feathers 
of, 427 ; suppositious breed of, 445 ; 
pouter and earner, peculiaiities of, 
predominant m males, 447 ; nidi- 
hcation of, 453; Australian, 458; 
immature plumage of the, 467 
Pigs, origin of the improved breeds 
of, 177 ; numerical propoition of 
the sexes m, 247 ; stripes of young, 
464, 546 ; tusks of miocene, 521 ; 
sexual pieference shewn by, 525. 
Pike, American, brilliant colouis of 
the male, during the breeding 
season, 340. 

, reasoning powers of, 75 ; male, 

devouied by females, 249. 

Pike, L O , on the psychical elements 
of religion, 95. 

Ptmelta strtaia, sounds produced by 
the female, 306 
Pinel, hairiness in idiots, 36 
Pintail, drake, plumage of, 393 ; 
pairing with a wild duck, 415 
— Buck, pairing with a wigeon, 
414. 

Pipe-fish, £lamentous, 344 ; mar- 
supial receptacles of the male, 346, 
Pipits, moulting of the, 392 
jPipm, modified secondary wing- 
feathei s of male, 378, 

— deluyiosoy 378, 379 
Pirates stridulus, stridulation of, 281. 
Pit can n island, half-bieeds on, 190. 
PiiHiecLa leucocephalcL, sexual differ- 
ences of colour in, 537 
— — SataTias, beard of, 531, 532; 

resemblance of, to a negro, 604, 
Pits, suborbital, of Euminants, 529, 
Pittidae, nidification of, 453. 
Placentata, 167 
Flagiostomous fishes, 331. 
Plain-wanderer, Austrahan, 473. 


PlanaricBy blight colours of some, 
260. 

Plantain-eaters, colouis and nidi- 
fication of the, 455 ; both sexes of, 
equally brilliant, 460. 

Plants, cultivated, more fertile than 
wild, 45 ; Nageh, on natural selec- 
tion in, 61 ; male fioweis of, matuie 
before the female, 212 , phenomena 
of feitilisation in 222 
PlataUa, 374 ; change of plumage in, 
461. 

Platyhlemnus, 289. 

Platycercus^ young of, 481. 
Platyphyllum concavum, 283, 286. 
Platyirhine monkeys, 153. 

Plaiysma myotdes, 13. 

Plecostomus, head-tentacles of the 
males of a species of, 338 

harbatus, peculiar beard of the 

male, 338 

PUctr^terus gambensis, spurred wings 

Ploceus, 370, 375, 405. 

Plovers, wmg-spuis of, 365; double 
moult in, 392 

Plumage, changes of, inheiitance of, 
by fowls, 22 tendency to ana- 
logous variation in, 385 ; display 
of, by male buds, 394, 402 ; changes 
of, in relation to season, 462 ; im- 
mature, of birds, 464, 465 ; colour 
of, in relation to protection, 489 
Plumes on the head in birds, diffei- 
ence of, m the sexes, 451, 
Pneumora, stiuctuie of, 286 
Podica, sexual difference in the colour 
of the irides of, 425 
Poeppig, on the contact of civilised 
and savage races, 183. 

Poison, avoidance of, by animals, 80. 
Poisonous fiuits and heibs avoided by 
animals. 66. 

Poisons, immunity from, coii elated 
with colour, 193 

Polish fowls, origin of the crest in, 
231. ’ 

Pollen and van Dam, on the colours 
of, Zemur macaco, 537. 

Polyandry, 593, in ceitam Cypii- 
nidae, 249; among the hlati^idas, 
253. 

Polydactyiism in man, 37. 

Polygamy, .nfluence of, upon sexual 
selection, 216; supennduced by 
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domes* tieatioo, 220 ; supposed in- 
crease of female births by, 245 j in 
the stickleback, 332. 

Polygemsts, 17 6^ 

Polynesia, pieyalence of infanticide 
in, 592. 

Polynesians, wide geogiaphical range 
of 29 ; difieience of stature among 
the, 31 ; crosses of, 173; wariability 
of, 174; heterogeneity of the, 192 ; 
aversion of, to hairs on the face, 
581. 

Folypleciron, number of spuis in, 364; 
display of plumage by the male, 
396 ; gradation of chaxacters m, 
431 ; female of, 471. 
chtnguis, 397, 432. 

■ ■■■ JSardwickiiy 432. 

malaccense, 432, 433. 

JSfapoIeonis^ 432, 433, 

Polyzoa, 262. 

Fontoporeia affinis^ 266, 

Poicupine, mute, except in the rut- 
ting season, 626. 

Pores, excietoiy, numerical 1 elation 
of, to the hairs in sheep, 198. 

Forpitm^ bright colouis of some, 260. 

Fortax pxGta^ doisal crest and throat- 
tuft of, 530 ; sexual differences of 
coloui in, 535, 543. 

Fortunus puber, pugnacity of, 269 

FotamocJicerus peniciUatHS, tusks and 
facial knobs of the, 520, 

Pouchet, G., the relation of instinct 
to intelligence, 67; on the in- 
stincts of ants, 147 ; on the caves 
of Abou-Simbel, 168; on the im- 
munity of negroes from yellow 
fever, 193; change of colour lu 
fishes, 344 

Pouter pigeon, late development of 
the large crop in, 238. 

Powell, Dr., on stridulation, 281. 

Power, Dr , on the different colouis 
of the sexes in a species of Squilla, 
271. 

Powys, Mr., on the habits of the 
chaffinch in Coifu, 248. 

Pie-eminence of man, 48 

Preference for males by female birds, 
4M, 420 ; shewn by mammals, in 
pairing, 522. 

Prehensile organs, 209. 

Freshytis enteUus, fighting of the 
mal^ 662. 


Preyer, Br., on function of shell of 
ear, 14; on supernumerary mam- 
mae in women, 37. 

Pnchaid, on the difference of stature 
among the Polynesians, 31 ; on the 
connection between the breadth of 
the skull m the Mongolians and the 
perfection of their senses, 34; on 
the capacity of Bntish skulls of 
different ages, 65 ; on the fiattened 
heads of the Colombian savages, 
575 ; on Siamese notions of beauty, 
678 ; on the beardlessness of the 
Siamese, 581 ; on the deformation 
of the head among American tribes 
and the natives ot Arakhan, 583. 

Primary sexual organs, 207. 

Primates, 149, 205 , sexual differences 
ot colour in, 537 

Pnmogenitm e, evils of, 135. 

Priomdse, difference of the sexes in 
colour, 294. 

Froctotretus muliimaculatuSy 358. 

■ tenuts^ sexnal difference in the 

colour of, 358. 

Profligacy, 137. 

Piogenitors, eaily, of man, 160. 

Progiess, not the normal rule m hu- 
man society, 133 ; elements of, 141. 

Prong-horn antelope, horns of, 234. 

Pi ©portions, difference of, in distinct 
laces, 167. 

Protective colouring in butterflies, 
312 ; in lizards, 358; m buds, 473, 
489 ; in mammals, 542. 

nature of the dull coloui ing of 

female Lepidoptera, 321, 322, 324. 

resemblances in fishe*t, 344. 

Protozoa, absence of secondary sexual 
chaiacteis m, 260. 

Pruner-Bey, on the occurrence of the 
supra-coudyloid foramen in the 
humerus of man, 22 ; on the colour 
of negro infants, 557. 

Prussia, numerical pioportion of male 
and female biiths m, 243. 

FsocuSf piopoitions of the sexes in, 
254. 

Ptaimigan, monogamons, 219; sum* 
mer and winter plumage of the, 
390, 392 ; nuptial assemblages 
406 ; triple moult of the, 462 ; pro- 
tective coloration of, 473. 

Puff-buds, colours and nidific<ition of 
the, 455. 
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Pugnacity of fine-plumaged male 
birds, 400. 

Fomas, stripes of young, 464. 

Poppies learmng from cats to clean 
their faces, 7 3. 

Fymcmotus hoemorrhous^ pugnacity of 
the male, 360 ; display of under 
tail coverts by the male, 402. 

Pyrtmga wstiva^ male aiding in incu- 
batiAii, 453. 

Fyrodes, difference of the sexes n 
<x>lour, 2$4. 

Q. 

Quadntmana, hands of; 50 ; differences 
between man and the, 149 ; sexual 
differences of colour in, 537 ; orna- 
mental characters of, 549 ; analogy 
of sexual differences of, with those 
of man, 5585 £ghtmg of males for 
the females, 662 ; monogamous 
habits of, 590 ; beaids of the, 602. 

Quain, R , on the vaiiation of the 
muscles m man, 26. 

Quatrefages, A de, on the occur- 
rence of a rudimentary tail in man, 
22 , on variability, 30 5 on the 
moial sense as a distinction between 
man and animals, 97 ; civilised men 
stronger than savages, 136 ; on the 
fertility of Ausxralian women with 
white men, 170 j on the Paulistas 
of Brazil, 173 5 on the evolution of 
the breeds of cattle, 177 ; on the 
Jews, 193 ; on the liability or 
negroes to tropical fevers after 
residence in a cold climate, 194 ; 
on the difference between field- 
ctnd house-slaves, 196 ; on the in- 
fluence of climate on colour, 196 ; 
colours of annelids, 265 ; on the 
Amos, 560; on the women of 
San Gmliano, 586. 

Querqnedula aouta^ 414. 

Quetelet, pioportion of sexes in man, 
343 ; relative size in man and 
woman, 244. 

l^^rtichua Indians, 34; local variation 
of colour m the, 196; no grey 
hair among the, 559 ; hairlessness 
of the, 561 , long hair of the, 580. 

Qmscalus major, 225 ; propoi tions of 
the sexes of, in Florida and Hondu- 
ras, 248. 


B. 

Rabbit, white tail of the, 542, 

Rabbits, domestic, elongation of the 
skull in, 56 ; modification of the 
skull, in by the lopping of the 
ear, 56 ; dangei -signals of, 100 ; 
numerical proportion of the sexes 
m, 247. 

Races, distinctive characters of, 167, 
168 ; 01 species of man, 168 ; ciossed, 
fertility ox steiility of, 170 ; of 
man, vaiiabihty of the, 174 ; of 
man, resemblance of, in menta^ 
characteis, 178; foxmation of, 
181 ; of man, extinction of, 181 ; 
effects of the crossing of, 192; of 
man, foimation of the, 192, of 
man, childien of the, 557 ; beard- 
less, aversion of, to hairs on the 
face, 680. 

Raffles, Sir S., on the bant eng, 536. 

Rafts, use of, 48, 180. 

Rage, manifested by animals, 69. 

jRaia baits, teeth of, 335. 

clavata, female spined on the 

back, 331 ; sexual difference in the 
teeth of, 334. 

■ maoulcda, teeth of, 335, 

Rails, spur-winged, 364, 

Ram, mode of fighting of the 508 
African, mane of an, 532 ; fat- 
tailed, 532 

Rameses 11,, features of, 168. 

Ramsay, Mi , on the Australian 
musk-duck, 359 ; on the regent- 
bud, 413 ; on the incubation of 
Menura superba, 451. 

Mana esculenta, vocal sacs of, 350. 

Rat, common, general dispersion of, 
a consequence of supeiior cunning, 
80 , supplantation of the native, 
in JSTew Zealand, by the European 
rat, 191 ; common, said to be poly- 
gamous, 218 ; numerical piopor- 
tion of the sexes in, 247. 

Rats, enticed by essential oils, 530. 

Rationality of buds, 410. 

Battle-snakes, diffei ence of the sexes 
in the, 351 ; rattles as a call, ^53. 

Raven, vocal organs of the 370 ; 
stealing bright objects, 413; pied, 
of the Faroe Islands, 424. 

Rays, piehersilo organs of male, 331. 
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Kazor-biU. young of the, 486. 

Keade. Winwood, suicide among 
savages in Africa, 117 ; mulattoes 
not prolific, 171 ; efiect of castra- 
tion of horned sheep, 506 ; on the 
Guinea sheep, 235 ; on the occur- 
rence of a mane in an African 
ram, 533 ; on the negroes’ appre- 
ciation of the beauty of their 
women, 577 ; on the admiration of 
negroes for a black skin, 579; on 
the idea of beauty among negroes, 
582; on the Jollofs, 587; on the 
marriage-customs of the negroes, 
599. 

Reason, in aTtwcials, 75. 

Redstart, American, breeding in im- 
mature plumage, 484. 

Redstarts, new mates found by, 408. 

Reduvidae, stridulation of, 281. 

Reed-bunting, head-feathers of the 
male, 402 ; attackecL by a bull-finch, 
412. 

Reefs, fishes frequenting, 343, 

Reeks, H , retention of horns by 
breeding deer, 503 ; cow rejected 
by a bull, 525 ; destruction of pie- 
bald rabbits by cats, 542 

Regeneration, partial, of lost parts m 
man, 8 

Regent-bird, 413. 

Reindeer, hoi ns of the, 233 ; battles 
of, 501 ; horns of the female, 503; 
antlers of, with numerous points, 
510; winter change of the, 542; 
sexual prefeiences shewn by, 652. 

Relationship, terms of, 590, 

Religion, deficiency of, among cer- 
tain races, 93 ; psychical elements 
of, 93, 

Remoise, 114; deficiency of, among 
savages, 131. 

Rengger, on the diseases of Cehjis 
Azarce, 7 ; on the diveisity of the 
mental faculties of monkeys, 27; 
on the Payaguas Indians, 32 ; on 
the inferiority of Europeans to 
savages in then senses, 33 , re- 
venge taken by monkeys, 69; on 
maternal affection in a Cebus, 70; 
c9 the reasoning powers of Ameri- 
can monkey to, 77 ; on the use of 
stones by monkeys for cracking 
hard nuts, 81; ou the sounds ut- 
tered by Oebus Azaroz^ 84 ; ou the 


signal-cries of monkeys, 87 ; on tb« 
polygamous habits of Myceies ca- 
rayaf 217 ; ou the voice of the how- 
ling monkeys, 527 ; on the odour 
of Census campesins, 529; on the 
beards of Mycetes caraya and 
Pithecta Satanasy 531 ; on the 
colours of Felis mitiSy 534; on the 
colours of Cer^vus paludosusj 536 ; 
on sexual differences of colour in 
MyceteSy 537 ; on the colour of the 
infant Guaranys, 558 ; on the early 
maturity of the female of Cebus 
azarce, 558 ; on the beards of tne 
Guaranys, 561 ; on the emotional 
notes employed by monkeys, 572; 
on Ameiican polygamous monkeys, 
590 

Repiesentative species, of birds, 468. 

Repioduction, unity of phenomena 
of, throughout the mammalia, 8 ; 
period of, in birds, 484. 

Reproductive system, ludimentary 
structures in the, 23 ; accessory 
parts of, 161. 

Reptiles, 350. 

and birds, alliance of, 165. 

Resemblances, small, between man 
and the apes, 150. 

Retrievers, exeicise of reasoning 
faculties by, 78. 

Revenge, manifested by animals, 69. 

Reversion, 36 ; perhaps the cause of 
some bad dispositions, 137. 

Ehagium, difference of colour m the 
sexes of a species of, 294. 

lihamphastos carinatuSy 492. 

Hhea darwimij 479. 

Rhinoceros, nakedness of, 67 ; horns 
of, 505 ; horns of, used defensively, 
518 ; attacking white or grey 
horses, 540. 

BJiynchmay sexes and young oij 478. 

austtahsy 476. 

— ^ — bengalensiSy 476. 

cape7isis^ 477. 

Rhythm, perception of, by animals, 
569 

Richard, M , on rudimentary muscles 
m man, 12, 

Richaidson, Sir J , on the pairing of 
Tetrao umbeUus, 366; on Tetrao 
urophasiannsy 372 ; on the drum- 
ming of grouse, 376 ; on the dances 
of Tetrao phasianelluBy 381 ; 01 ^ 



678 


BICHABBSOlSr 


INDEX. 


SAiix>iyi. 


assemblages of grouse, 405 5 on the 
battles of male deer, 501 ; on the 
reindeer, 503 ; on the horas of the 
mask-ox, 505; on antlers of the 
reindeer with numerous points, 
510 ; on the moose, 515. 

Richardson, on the Scotch deer- 
hound, 513. 

Kichter, Jean Paul, on imagination, 74. 

Riedel, on profligate female pigeons, 
218. 

Riley, Mr., on mimicry in butterflies, 
324; birds’ disgust at taste of 
certain caterpillars, 326. 

Rmg-ouzel, colours and nidification 
of the, 455. 

Ripa, Father, on the difficulty of dis- 
tinguishing the races of the Chinese, 
167. 

Rivalry, in singing, between male 
birds, 369. 

River-hog, African, tusks and knobs 
of the, 520. 

Rivers, analogy of, to islands, 159 

Roach, brightness of male duiing 
breeding-season, 340. 

Robbery, of strangers, considered 
honourable, 117. 

Robertson, Mr., remarks on the de- 
velopment of the hoi ns in the loe- 
buck and red-deer, 234. 

Robin, pugnacity of the male, 360 ; 
autumn song of the, 370 ; female 
singing of the, S70 ; attacking 
other birds with red in their plu- 
mage, 412 ; young of the, 480. 

Robinet, on the difference of size of 
the male and female cocoons of the 
silk-moth, 278. 

Rodents, uterus in the, 38 ; absence 
of secondary sexual characteis in, 
218 ; sexual diflerences in the 
colours of, 534. 

Roe, winter change of the, 642. 

Rohlfs, Dr , Caucasian features in 
negro, 167 ; fertility of mixed 
races in Sahara, 171 ; colours of 
birds in Sahara, 49 0 ; ideas of beauty 
amongst the Boinuans, 582. 

Rolle, F., on the oiigin of man, 3 ; 
on a change in German families 
settled in Georgia, 196. 

Roller, harsh cry of, 371. 

Romans, ancient, gladiatorial exhi- 
bitions of the, 123. 


Ronjou, M. A., coincidence of arrested 
development with polydactylism 
37. 

Rook, voice of the, 375. 

Bossier, Dr., on the resemblance of 
the lower surface of buttei flies to 
the haik of trees, 311. 

Rostrum, sexual difieience in the 
length of, m some weevils, 208. 

Royer, Madlle., mammals giving 
suck, 163. 

Rudimentary organs, 11 ; origin of, 
24. 

Rudiments, presence of, in languages, 
90 

Rudolphi, on the want of connexion 
between climate and the colour of 
the skm, 192. 

Rufl, supposed to be polygamous, 
219; proportion of the sexes in 
the, 248 ; pugnacity of the, 361 ; 
double moult in, 390,392 ; duration 
of dances of, 405 ; attraction of the, 
to bright objects, 413. 

Ruminants, male, disappearance of 
canine teeth in, 53, 662 ; generally 
polygamous, 217 ; suborbital pits 
of, 529 ; sexual difei ences of colour 
in, 635. 

Mupicola croceay display of plumage 
by the male, 395. 

Ruppell, on canine teeth in deer and 
antelopes, 514 

Russia, numerical proportion of male 
and female births in, 215, 243. 

HutidUa, 462* 

Rutimeyer, Prof., on the physiogno- 
my of the apes, 54 ; on the sexual 
differences of monkeys, 561. 

Rutlandshire, numerical proportion 
of male and female biidihs in, 242. 

S. 

Sachs, Prof., on the behaviour of the 
male and female elements in fertili- 
sation, 222. 

Saciifices, human, 144 

Sagittal crest in male apes and 
Australians, 55S. r’ 

Sahara, fertility of mixed laces in, 
171 ; birds of the, 456 , animal in- 
habitants of the, 489. 

Sailois, growth of, delayed by con- 
ditions of life, 31 ; long-sighfcei, 33. 
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bailors and soZdieis, da&irence in the 
proportions of, 32. 

St, John, Mr., on the attachment of 
mated birds, 410. 

St, Kilda, beards of the inhabitants 
of, 560. 

SalTno enosc, and 8, umhla, colouring 
of the male, during the breeding 
season, 340. 

• lycaodon, 333. 

salar^ 333. 

Salmon leaping out of fiesh water, 
107 ; male, ready to breed before 
the female, 212; pioportion of 
the sexes m, 249 ; m^e, pugna- 
city of the, 332 , male, characters 
of; during the breeding season, 332, 
340 ; spawning of the, 344 ; breed- 
ing of immatme male, 485. 

Salvin, O., inheiitance of mutilated 
feathers, 60, 384, 603; on the 
Humming-birds, 219, 454 ; on the 
numeiical pioportion of the sexes 
in Humming-birds, 248, 487 ; on 
Chamcepetes and JPenelope^ 377 ; 
on Selasphorus platycercus, 378, 
Tipra deliciosa^ 378 , on ChasmcH 
rhynchuSy 389. 

Samoa Islands, beardlessness of the 
natives of, 560, 581. 

Sand-skipper, 270. 

Sandwich Islands, variation m the 
skulls of the natives of the, 26; 
decrease of native population, 186 ; 
population of, 257 ; superiority of 
the nobles in the, 587. 

Islanders, lice of, 170. 

San-Giniiano, women of, 586. 

Santali, recent lapid inciease of the, 
45 ; Mr. Hunter on the, 192. 

Saphimna^ characters of the males of, 
271. 

Barltidi/yrms melarurxotus^ chaiacters 
of the yoixng, 465. 

Sars, O*, on Fontop<yrQ%a affinis^ 
266, 

Saiumia carptm^ attraction of males 
by the female, 252 

— Jo, difTeience of coloration in the 
Mies ox, 316. 

SaturrmdcB, coloration of the, 314, 
315. 

Savage, Dr,, on the fighting of the 
male gorillas, 562; on the habits 
of the gorilla, 591, 


Savage and Wyman on the polyga- 
mous habits of the gorilla, 217- 

Savages, uniformity of, exaggerated, 
28 ; long-sighted, 33 ; rate of in- 
crease among, usually temaii, 45 ; 
retention of the prehensile powei 
of the feet by, 52 ; imitative facul- 
ties of, 87 ; 129 ; causes of low- 
morality of, 119; tribes of, sup- 
planting one another, 128 ; im- 
provements in the arts among, 
144; arts of, 179; fondness of, 
for rougn music, 380 ; attention 
paid by, to personal appearance, 
574 ; relation of the sexes among, 
591. 

Saviotti, Dr., division of malar hone, 
39, 

Saw-fly, pugnacity of a male, 291. 

Saw-flies, proportions of the sexes in, 
254. 

Baxicoia rtibicda, young of, 487. 

Scalp, motion of the, 13. 

Scent-glands in snakes, 352. 

Schaafflbausen, Prof, on the develop- 
ment of the posterior molars in 
different races of man, 20 ; on the 
jaw from La Kaulette, 40 ; on the 
correlation between muscularity 
and prominent supra-orbital ridges, 
44; on the mastoid processes ot 
man, 53 ; on modifications of the 
ciamal bones, 56 ; on human sacri- 
fices, 144 ; on the pi obable speedy 
extermination of the anthropomor- 
phous apes, 156 , on the ancient 
inhabitants of Europe, 181 ; on 
the effects of use and disuse of 
parts, 197 ; on the superciliaiy 
ridge in man, 556 ; on the ab- 
sence of race-differences in the in- 
fant skull in man, 557 ; on ugliness, 
584. 

Schanm, H., on the elytra of Dytiscus 
and Jkydroporus, 27 6. 

Schelvei, on dragon-flies, 290. 

Schiodte, on the stridnlation of Mete- 
rooerus, 302. 

Schlegel, F. von, on the complexity of 
the languages of uncivilised pee 
pies, 91* 

— , Prof., on Tanysiptera^ 468. 

Schleicher, Prof, on the origin of 
language, §7. 

Scnomburgk, Sir on the pugnacity 
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of the male musk-duck of Guiana, 
362 ; on the courtship of JRupicola 
croceoy 395. 

Schoolcraft, Mr., on the difficulty of 
fashioning stone implements, 49. 

Schweinfurth, complexion of negioes, 
556. 

ScicBTta aqutlay 347. 

Sclater, P. L., on modified secondary 
wing-feathers in the males of Ftprcx^ 
378 ; on elongated feathers in 
nightjars, 384; on the species of 
Onasrnorhynchus^ 385 , on the plu- 
mage of Pelecanus onocrotalus^ 
393 ; on the plantain-eaters, 460 ; 
on the sexes and young of Tadoma 
vanegata^ 479 , on the colours of 
Lemur macaco, 537 ; on the stripes 
in asses, 548. 

Scoiecida, absence of secondary sexual 
characters in, 260, 

Bcolopaso frenata, tail-feathers of, 
377. 

gallinago^ drumming of, 376. 

— - jauensis, tail-feathers of, 377. 

— — major, assemblies of, 405. 

W%lsonvi, sound piodnced by, 

377. 

Scolytus, stridulation of, 802. 

Scoter-duck, black, sexual difference 
in coloration of the, 491 ; bright 
behk of male, 491, 

Scott, Dr., on idiots smelling their 
food, 36. 

— — , J., on the colour of the beard 
in man, 558. 

Scrope, on the pugnacity of the male 
salmon, 332; on the battles of 
stags, 501. 

Scudder, S. H , imitation of the 
stiidulation of the Oithopteia, 
283 ; on the stridulation of the 
Acridiidse, 286 ; on a DeToman in- 
sect, 289 ; on stridulation, 566. 

Sculpture, expi ession of the ideal of 
beauty by, 581. 

Sea-anemonies, blight colours of, 260. 

Sea-bear, polygamous, 218. 

Sea-elephant, male, structure of the 
nose of the, 527 ; polygamous, 218. 

Sea-lion, polygamous, 218. 

Seal, bladder-nose, 528. 

Seals, their sentinels generally fe- 
males, 100; eridence furnished by, j 
on classification, 150 polygamous | 


habits of, 218 ; battles of male, 
500 ; canine teeth of male, 602 ; 
sexual differences, 515 ; pairing of, 
522 ; sexual peculiarities of, 528 ; 
in the coloration of, 534; appiecia- 
tion of music by, 569* 

Sea-scorpion, sexual differences in, 
837. 

Season, changes of colour £n bii ds, in 
accordance with the, 390 ; chant es 
of plumage of birds m relation "to, 
462. 

Seasons, inheritance at corresponding, 
230. 

Sebituani, Afiican chief, trying to 
alter a fashion, 575, 

Sebright Bantam, 238. 

Secondary sexual characteis, 207; 
relations of polygamy to, 217 , 
transmitted thiough both sexe;^ 
226 ; giadation of, in hnds, 430. 
Sedgwick, W., on heieditary tendency 
to produce twins, 46. 

Seemann, Dr , on the diffei ent appi e- 
ciation of music by different peoples, 
570 ; on the effects of music, 571. 
Seidlitz, on horns of leindeer, 506. 
Sela^phoTTUs platycerous, acuminate 
first piimary of the male, 378. 
Selby, P. J., on the habits of the 
black and led grouse, 219. 

Selection, double, 225. 

of male by female birds, 404, 

421. ’ ’ 

, methodical, of Piussian grena- 
diers, 29. 

, sexual, explanation of, 209, 213, 

220 ; influence of, on the coloui- 
mg of Lepidoptera, 321. 

, sexual and natuxal, contrasted, 

226. 

Self-command, habit of, inheiited, 
115; estimation of, 1X8. 
Self-consciousness, in animals, 83. 
Self-preservation, instinct of, 112 
Self-sacrifice, by savages, 111 ; esti 
mation of, 118. 

Semilunar fold, 17. 

Semnoptthecus, 154; long hair on the 
heads of species of, 150, 604. 

chrysomelae, sexual differences 

of colour in, 637. 

comatus, ornamental hair on the 

head of, 549. 

frontaius, beard, of, 550, 
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Semnoptt/iecus nastca^ nose of, 150, 

■ nemceus, colouring of, 551. 

■ rubicuTidus^ ornamental Lair on 

the head of, 548. 

Senses, infenontj of Europeans to 
savages in the, S3. 

Sentinels, among animals, 100, 107, 

Serpents, instinctively dreaded by 
apes and monkeys, 67, 71. 

Sertanm, hermaphroditism in, 161. 

Sex, inheritance limited by, 230. 

Sexes, relative proportions of, in man, 
242, 558 ; probable relation of the, 
m primeval man, 591. 

Sexual characters, secondary, 207 ; 
relations of polygamy to, 217 ; 
tiansmitted thiongh both sexes, 
226 ; gradation of, in birds, 430. 

— — and natnial selection, con- 
tiasted, 22S.^ 

chai'acters, effects of the loss of 

231 ; limitation of, 231. 

differences in man, 8. 

selection, explanation of, 209, 

213, 220; influence of, on the 
coloniing of Lepidoptera, 319 ; ob- 
.^ectjons to, 495 ; action of, in man- 
kind, 595. 

similarity, 255. 

Shalei’, Prof., sizes of sexes in whales, 
616. 

Sharks, prehensile organs of male, 
331. 

Shai pe, Dr., Europeans in the tropics, 
195. 

y E. B , on Tanysiptera sylvia^ 

451 ; on Ceryle^ 457 ; on the young 
male of Dacelo Gaudtchaudx^ 467 

Shaw, Mr , on the pugnacity of the 
male salmon, 332. 

, J., on the decorations of birds, 

382, 

Sheep, danger-signals of, 100 ; sexual 
differences in the horns of, 230 ; 
horns of, 235, 505 ; domestic, sexual 
differences of, late developed, 237 ; 
numeiical proportion of the sexes 
in, 246 ; inheritance of horns by 
one sex, 505 ; effect of castration, 
606 ; mode of fighting of, 508 ; 
'Arched foreheads of some, 532. 

• Menno, loss of horns in females 

of, 231 ; horns of, 235. 

Shells, difference in foim of, in male 
and female gasteropoda, 262 ; j 


beautiful colours and shapes of, 
264. 

Shield-drake, pairing with a common 
duck, 414 ; New Zealand, sexes and 
young of, 479. 

Shooter, J , on the EaiErs, 579 ; on 
the mamage-customs of the Kaffirs, 
598. 

Shrew-mice, odour of, 628. 

Shrike, Brongo, 461. 

Shrikes, characters of young, 465. 

Shuckard, W. E, on sexual differ- 
ences m the wings of Hymenoptera, 
277. 

Shyness of adorned male birds, 403, 

Siagonznm, proportions of the sexes 
in, 253; dimoiphism in males of, 
299. 

Siam, propoition of male and female 
births in, 245. 

Siamese, general heardlessness of the, 
660 ; notions of beauty of the, 578 , 
hairy family of, 601. 

Sidgwick, H., on morality in hypo- 
thetical bee community, 99; our 
actions not entirely directed by 
pain and pleasure, 120. 

Siebold, C. T. von, on the proportion 
of sexes in the ApuSy 255 ; on the 
auditory apparatus of the stxidu- 
lant Orthoptera, 283. 

Sight, inheritance of long and short, 
33. 

Signal-cries of monkeys, 87. 

Silk-moth, propoition of the sexes 
in, 250, 251 ; Ailanthusy Prof. 
Canestnni, on the destruction of 
its larvae by wasps, 251 , differ- 
ence of size of the male and fe- 
male cocoons of the, 278; pairing 
of the, 318. 

Simiadae, 152 ; their origin and divi- 
sions, 165. 

Similarity, sexual, 225, 

Singing of the Cicadae and Fulgondas, 
281 ; of tree-frogs, 350 ; of birds, 
object of the, 368. 

BiremUy nakedness of, 56. 

Bvrex juvencuSy 292, 

Siricidae, difference of the sexes in, 
292 

Siskin, 394; pairing with a canarv, 

415. 

SiUma^ throat-pouch of the males of 
355, 358* 
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Siae, relative, of tlie sexes of insects, 
278, 

Skin, movement of the, 13 ; naked- 
ness of, in man, 66 ; colon r of the, 
192. 

and hair, correlation of colour 

of, 197. 

Skull, variation of, in man, 26 ; 
cubic contents of, no absolute test 
of intellect, 64, Neanderthal, ca- 
pacity of the, 55 ; causes of modi- 
fication of the, 55; difference of, 
in form and capacity, in different 
races of men, 168; variability of 
the shape of the, 174, differences 
of, in the sexes in man, 557 ; aiti- 
ffcial modification of the shape of, 
575. 

Skunk, odour emitted by the, 528 , 
white tail of, protective, 543. 

Slavery, prevalence of, 117 ; of wo- 
men, 593. 

Slaves, difference between field and 
house-slaves, 196. 

Sloth, ornaments of male, 534 

Smell, sense of, in man and animals, 
17. 

Smith, Adam, on the basis of sym- 
pathy, 106. 

, Sir A , on the recognition of 

women by male Cynocephahy 8 ; on 
revenge by a baboon, 69 ; on an 
instance of memory in a baboon, 
74 ; on the retention of their colour 
by the Butch m South Afiica, 193 ; 
on the polygamy of the South 
African antelopes, 217 ; on the 
polygamy of the lion, 218 ; on the 
proportion of the sexes m Kdbus 
elhjpsiprymmts, 247 ; on Bucephalus 
oaperms^ 351 ; on South African 
lizards, 358 ; on fightmg gnus, 
501 ; on the horns of rhinoceroses, 
506 ; on the fightmg of lions, 521 ; 
on rhe colours of the Cape Eland, 
535; on the colours of the gnu, 
536; on Hottentot notions of 
beauty, 578; disbelief m commu- 
nistic marriages, 588. 

, F., on the Cynipidaj and Ten- 
thredinidsB, 254; on the relative 
size of the sexes of Aculeate Hyznen- 
optcra, 279 ; on the difference be- 
tween the sexes of ants and bees, 
292; on the stridulation of Troui 


sdbulosusj 303; on the stiidulatioa 
of Mononychus pseudacori^ 305. 

Smynthurus luteus, courtship of, 279. 

Snakes, sexual diffeiences of, 351 ; 
mental powers of, 352 , male, ar- 
dency of, 352- 
Snarling muscles,” 41. 

Snipe, drumming of the, 376 ; colo- 
ration of the, 491. 

, painted, sexes and young of, 

476. 

, solitary, assemblies of, 405. 

Snipes, ai rival of male befoie the 
female, 212; pugnacity of male, 
362; double moult in, 390 

Snow-goose, whiteness of the, 492. 

Social animals, affection of, for each 
other, 102; defence of, by tke 
males, 107. 

Sociability, the sense of duty con 
nected with, 98; impulse to, in 
animals, 105; manifestations of, 
m man, 108 , instinct of, in ani- 
mals, 109. 

Sociality, piobable, of piimeval men, 
62; influence of, on the develop- 
ment of the intellectual faculties, 
128 ; origin of, in man, 129. 

Soldiers, Ameiican, measuiements of, 
29. 

and sailors, diffeience m the 

piopoitioas of, 32 

Solenostomay blight colours and mar- 
supial sack of the females of, 
346. 

Song of male birds appreciated by 
their females, 92 , want of, in 
hiilliant plumaged birds, 401 ; of 
birds, 450. 

Sorex, odoui of, 528 

Sounds admixed alike by man and 
animals, 92 ; pr-oduced by fishes, 
347 ; produced by male fiogs and 
toads, 350 ; mstrumentally pro- 
duced by birds, 37 6 et 

Spain, decadence of, 141. 

Sparassus smaragdulusy difference of 
colour in the sexes of, 272. 

Sparrow, pugnacity of the male, 360; 
acquisition of the Linnet’s song^y 
a, 370; coloration of the, 473; im- 
mature plumage of the, 466. 

white-ci owned, young of the. 

486. 

Spaiiows, house- and tree-, 455, 
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1N13B25.. 


STABK, 


683 


Sparrows, new mates found by, 408 

— , sexes and young of, 48S ; 
learning to sing, 570. 

Spathura Undennoodi, S88» 

Spawning of fisbes, 341, 344. 

Speai, used before dispeision of man, 
180. 

Species, causes of the advancement, 
of, 137 ; distinctive characters of, 
166; or a aces of man, 168; steri- 
lity and fertility of, when crossed, 
170 ; supposed, of man, 174 ; gra- 
dation of, 175 ; difBculty of defin- 
ing, 175 ; representative, of birds, 
468; of buds, comparative differ- 
ences between the sexes of distinct, 
469. 

Spectrum femoratum^ diffeience of 
colour m the sexes of, 289. 

Speech, connection between the biain 
and the faculty of, 88 ; connection 
of intonation with music, 570. 

Spel ” of the black-cock, 375. 

Spencer, Heibert, on the influence of 
food on the size of the jaws, 33; 
on the dawn of intelligence, 67 ; 
on the oiigm of the belief m spiiit- 
ual agencies, 94 ; on the origin of 
the moi al sense, 123 ; on music, 
571, 572. 

Spengel, disagrees with explanation of 
man^s hairlessness, 602. 

Sperm-whales, battles of male, 500. 

Sphmgidae, coloration of the, 314. 

Sphinx, Humming-bud, 317. 

, Mr. Bates on the caterpillai 

of a, 325. 

— moth, musky odour of, 308. 

Spiders, 272 ; parental feeling in, 
106 ; male, more active than female, 
221 ; propoi tion of the sexes in, 254 ; 
secondary sexual characters of, 272 ; 
courtship of male, 273 ; attracted 
by music, 273 ; male, small size of, 
273. 

SpUosoTna menthastrt^ rejected by 
tmkeys, 316. 

Spine, alteiation to smt the erect 
attitude of man, 53. 

Spirits, fondness of monkeys for, 7. 

Spiritual agencies, belief in, almost 
universal, 94. 

8p%za cyanea and cvots^ 412. 

Spoonbill, 374; Chinese, change of 
plumage in, 461. 


Spots, retained thioughout groups 0 / 
birds, 427 ; disappearance of, in 
adult mammals, 546. 

Spiengel, C K., on the sexuality of 
plants, 212. 

Spring-boc, horns of the, 509. 

Sproat, Mr , on the extinction of 
savages in Vancouver Island, 183; 
on the eradication of facial hair by 
the natives of Vancouver Island, 
580 ; on the eradication of the 
beard by the Indians of Vancouver 
Island, 603. 

Spurs, occurrence of, in female fowls, 
227, 231 ; development of, m 
vaiious species of Phasianidae, 235 ; 
of Gallinaceous birds, 362, 364; 
development of, in female Gai- 
Imaceae, 449. 

SquiUa^ different colours of the sexes 
of a species of, 271. 

Squiirels, battles of male, 500; Af- 
rican, sexual diffeiences m the 
coloux mg of, 534; black, 540. 

Stag, long hairs of the thioat of, 521 ; 
horns of the, 227, 229 ; battles of, 
501 ; horns of the, with numerous 
branches, 510 ; bellowing of the, 
526 ; crest of the, 531. 

beetle, numerical proportion of 

sexes of, 253 ; large size of male, 
278 ; weapons of the male, 299. 

Stamton, H. T., on the numerical 
proportion of the sexes in the 
smaller moths, 251; habits of JETci- 
chista rufocineiea^ 252 ; on the 
coloration of moths, 315 , on the 
rejection of Sp%losQma menthastrx^ 
by turkeys, 3 lb; on the sexes of 
Agrotis exolaTnatioms, 316, 

Staley, Bishop, mortality of infant 
Maones, 187. 

Stallion, mane of the, 521. 

Stallionb, two, attacking a third, 101 ; 
fighting, 501; small canine teeth 
of, 614. 

Stansbury, Capt., observations on 
pelicans, 102. 

Staphylinidse, hornlike processes in 
male, 299. 

Starfishes, parental feeling m, 106 ; 
bright colours of some, 260. 

Stark, Dr., on the death-rate in towns 
and rural districts, 138; on the 
influence of marriage on mortality, 
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139 ; on tlie higher mortality of 
males in Scotland, 243. 

Starling, Amencan field-, pugnacity of 
male, 367. 

, red-winged, selection of a mate 
hy the female, 416. 

Starlings, three, frequenting the same 
nest, 219, 409; new mates found 
by, 408. 

Statues, Oreeh, Egyptian, Assyrian, 
&c, contrasted, 581. 

Stature, dependence of, upon local 
influences, 31. 

Staudinger, Dr., on breeding Lepid- 
optera, 251; his list of Lepid- 
optera, 252. 

S aunton. Sir G., hatred of indecency 
a modern Tirtue, 119. 

Stealing of bright objects by birds, 
413. 

Stebbing, T. R., on the nakedness of 
the human body, 600. 

Bternmatopus, 528. 

Stendhal, see Bombet, 

Stendbothrus pratorum, sti idulation, 
286. 

Stephen, Mr. L , on the difference in 
the minds of men and animals, 78; 
on general concepts in animals, 
89; distinction between material 
and formal moiality, 111. 

Sterility, general, of sole daughters, 
135 ; when crossed, a distinctive 
character of species, 166 ; under 
changed conditions, 189, 191. 

SterTia^ seasonal change of plumage m, 
493. 

Stickle-back, polygamous, 220 ; male, 
courtship of the, 331 ; male, bril- 
liant colouring of, during the breed- 
ing season, 340 ; mdification of the, 
345, 

Sticks used as implements and wea- 
pons by monkeys, 81, 

Sting m bees, 208. 

Stokes, Capt , on the habits of the 
great bower-bud, 381. 

Stoliczka, Dr., on colours in snakes, 
352. 

Stonechat, young of the, 487. 

Stone implements, difficulty of making, 
49 ; as traces of extinct tribes, 181. 

Stones, used by mmkeys for breaking 
bard fruits and as missiles, 50; 
piles of, 179. 


Stork, black, sexual differences in tl e 
bi-oncM of the, 374; red beak of 
the, 491. 

Storks, 491, 493 ; sexual difference 
in the colour of the eyes of, 425. 

Strange, Mr., on the satin bower- 
bud, 381. 

Stretch, Mr., on the numerical pio- 
portion m the sexes of chickens, 
247. 

Strepsioeros 7mdu, horns of, 512 ; maik- 
ings of, 543 

Stridulation, by males of TheHdion^ 
274; of the Oithoptera andHomop- 
tera discussed, 289 ; of beetles, 
301. 

Stupes, retained throughout groups 
of birds, 427 ; disappeai ance of, in 
adult mammals, 546. 

Sti loe fiammea^ 408. 

Structure, existence of unserviceable 
modifications of, 61. 

Stiuggle for existence, in man, 142, 
146. 

Sti uthers, Dr , on the occurrence of 
the supra-condyloid foramen in the 
humerus of man, 21. 

Stumella ludome^ana^ pugnacity of the 
male, 367. 

Btumus vulgariBy 408. 

Sub-species, 175. 

Suffering, m strangers, indiffeience of 
savages to, 117. 

Suicide, 137 ; foimerly not regarded 
as a Clime, 117 ; larely practised 
among the lowest savages, 117. 

Smdae, stripes of young, 464, 

Sulivan, Sir B. J , on speaking of 
parrots, 85 ; on two stallions at- 
tacking a thud, 501. 

Sumatra, compression of the nose by 
the Malays of, 583, 

Sumner, Aichb , man alone capable of 
progiessive improvement, 79. 

Sun-buds, nidification of, 454. 

Superstitions, 144 ; pievalence of, 

122 . 

Superstitious customs, 96 

Superciliary ridge in man, 556, 558. 

Supernumerary digits, moie fieq^jpnt 
in men than in women, 223 ; in- 
heiitance of, 232 ; early develop- 
ment of, 237. 

Supra-condyloid foramen in the eaily 
progenitors of man, 160. 
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Smspidon, prevalence of, among ani- 
mals, 69. 

Swallow-tail butterfly, 312. 

Swallows deserting their young, 108, 
113. 

Swan, black, wild, trachea of the, 
374 ; white young of, 482 ; red beak 
of the, 491 ; black-necked, 493. 

Swans, 491, 493 ; yotmg, 481. 

Swaysland, Mi., on the arrival of 
migratory birds, 212. 

Swifts, migration of, 108. 

Swmhoe, R , on the common rat in 
Formosa and China, 80 , behaviour 
of lizards when caught, 355 ; on 
the sounds produced by the male 
hoopoe, 376; on Dicrurus macr<y- 
cercus and the spoonbill, 461 ; on 
the young of ArAsola^ 468 ; on the 
habits of TumiXy 476 ; on the 
habits of Mhynohcea bengale7t$%Sf 
476 ; on Oiioles bieedmg m imma- 
ture plumage, 484. 

Sylvia atnoapiUa^ young of, 487. 

ctnerm, aerial love-dance of the 

male, 380 

Sympathy, 134 ; among animals, 102 ; 
its supposed basis, 106. 

Sympathies, gradual widening of, 
123. 

Syngnathous fishes, abdominal pouch 
in male, 163. 

Sypheotides auntus^ acuminated pri- 
maries of the male, 378 ; ear-tufts 
of, 384. 

T. 

Tabanidae, habits of, 208. 

Tadoma vanegafa, sexes and young 
of, 479. 

vulpanser^ 414. 

Tahitians, 145 ; compression of the 
nose by the, 583. 

Tail, rudimentaiy, occurrence of, m 
man, 22 ; convoluted body in the 
extremity of the, 23 ; absence of, 
in man and the higher apes, 58 ; 
variability of, in species of Macactis 
^d m baboons, 58 ; presence of, in 
the early piogenxtors of man, 160; 
length of, in pheasants, 445, 451, 
452 ; difference of length cf the, 
in the two sexes of birds, 451. 

Taxt, Lawson, on the effects of na- 


\ 

tnral selection on cmiised nations^ 
133. 

Tanager, scarlet, variation in ths 
male, 424. 

Tanagra mstivay age of matuie plu- 
mage in, 483 

rubra 424; young of, 487. 

Tanais, absence of mouth in the males 
of some species of, 208 ; relations 
of the sexes in, 255; dimorphic 
males of a species of, 265. 

Tankemlle, Eail, on the battles of 
wild bulls, 501. 

Tanysiptera^ races of, determined fiom 
adult males, 468. 

sylvta, long tail-feathers of, 451. 

Taphroderes distortus^ enlarged left 
mandible of the male, 277- 

Tapirs, longitudmal stripes of young, 
464, 546. 

Tarsi, dilatation of fiont, in male 
beetles, 276. 

Tarsius^ 156. 

Tasmania, balf-castes killed by the 
natives of, 170. 

Tasmamans, extinction of, 184. 

Taste, in the Quadmmana, 641. 

Tattooing, 178 ; universality of, 574, 

Taylor, G., on Qmscalits major^ 248. 

Tea, fondness of monkeys for, 7. 

Tear-sacks, of Ruminants, 529. 

Teebay, Mr., on changes of plumage 
m spangled Hambuigh fowls, 229. 

Teeth, rudimentary incisor, in Rumi- 
nants, 11 ; posterior molar, in man, 
20 ; wisdom, 20 , diveisity of, 26 
canine, in the early progenitors ot 
man, 160; canme, of male mam- 
mals, 502 ; in man, reduced by 
con elation, 562 ; staining of the, 
574; front, knocked out or flied 
by some savages, 575. 

Tegetmeier, Mr., on the transmission 
of colours m pigeons by one sex 
alone, 231; numerical propoition 
of male and female births m dogs, 
246 ; on the abundance of male 
pigeons, 247 ; on the wattles of 
game-cocks, 403 ; on the courtship 
of fowls, 417 ; on the loves of pigeons, 
418; on dyed pigeons, 41 S; blue 
dragon pigeons, 446. 

Tembeta, S. Ameiican ornament, 575, 

Temper, m dogs and horses, inheiited, 
69. 
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Tench, proportions of the sexes in trfe 
249 ; brightness of male, during 
breeding season, 340. 

Tenebriomdae, stndnlation of, 302. 

Tennent, Sir J. E., on the tusks of 
the Ceylon Elephant, 507, 515; 
on the frequent absence of beaid m 
the natives of Ceylon, 560 ; on the 
Chinese opinion of the aspect of 
the Cingalese, 578. 

Tennyson, A,, on the contiol of 
thought, 123. 

TenthredinidsB, proportions of the 
sexes in, 254; fighting habits of 
male, 291 ; difference of the sexes 
in, 292. 

Tep?irodorms, young of, 468. 

Terai, in India, 182, 

Termites, habits of, 291- 

Tenis, white, 492 ; and black, 493, 

, seasonal change of plumage in, 

492. 

Terror, common action of, upon the 
lower animals and man, 69. 

Testudo elegans, 351. 

rngra^ 351. 

Tetrao cupido^ battles of, 367 , sexual 
difference in the vocal organs of, 
371. 

— — phasia’nell'iX'Sj dances of, 380 ; 
duration of dances of, 405. 

scottcfus 455, 465, 471. 

— tetrix, 455, 465, 471 ; pugnacity 
of the male, 363. 

— mrdyellus, pamng of, 367 ; battles 
of, 367 ; drumming of the male. 
375. 

— - — urogaUoideSy dances of, 405. 

■ urogailusj pugnacity of the male, 

363. 

urophasianiis^ inflation of the 

oesophagus in the male, 372. 

T^iamnobta, young of, 468. 

Thaumalea ptct(x, display of plumage 
by the male, 396. 

Thecln, sexual differences of colouiing 
m species of, 310 

ruhi, protective colouring of, 

313. 

Thecophofa fovea^ 308 

Theogms, selection in mankind, 29. 

Thendum^ stndnlation of males of, 

273. 

Uneatum, 272. 

Xk^ymisus and T 


diffeience of coloui m the sexes of, 
272. 

Thompson, J. H., on the battles of 
speim- whales, 500. 

, W,, on the colouiing of the 

male char dui mg the breeding 
season, 340 ; on the pugnacity ol 
the males of Galhnula chloropuSy 
360 ; on the finding of new mates 
by magpies, 407 ; on the finding ot 
new mates by Peregrine falcons, 
408. 

Thorax, processes of, in male beetles, 
295. 

Thoiell, T, on the pxopoition of the 
sexes in spiders, 255 

Thornback, difference m the teeth of 
the two sexes of the, 334. 

Thoughts, control of, 123 

Tliiush, pairing with a blackbnd, 
414; colours and nidification of 
the, 455. 

Thiushes, characters of yonng, 455, 
464. 

Thug, remoise of a, 117 

Thumb, absence of, in Ateles and J5^- 
lohates, 51. 

Thury, M , on the numeiical propor- 
tion of male and female biiths 
among the Jews, 243. 

Thytaevrms^ possession of the maisupial 
sack by the male, 161 

Thysanura, 279. 

Tibia, dilated, of the male Crabo erv- 
brarius, 276. 

• — — and femur, proportions of, in 
the Aymara Indians, 34. 

Tie:^a del Fuego, marriage-customs 

Tigei, colours and markings of the, 
545. 

Tigers, depopulation of districts by, m 
India, 46 

T%llus elongatus, difference of colour 
in the sexes of, 294. 

Timidity, vai lability of, in the same 
species, 69. 

Tineina, pioportion of the sexes in, 
250. 

Tzpula, pugnacity of male, 280. 

Tits, sexual difference of colom 
458. 

Toads, 349; male, tieatment of ova 
by some, 1 63 ; male, ready to breed 
befoie the female, 212. 
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Todds, infanticide and propoition of 
sexes, 255 ; pi actise polyandry, 
693 : choice of husbands amongst, 
693. 

Toe, great, condition of, in the human 
embryo, 11. 

Tomzcus vzlhsus proportion of the 
sexes in, 253. 

Tomtit, blue, sexual difference of co- 
lour in the, 458 

Tonga Islands, beai dlessness of the 
natives of, 560, 581. 

Tooke, Horne, on language, 86. 

Tools, flint, 145 5 used by monkeys, 
81 ; use of, 48. 

Topknots m buds, 384. 

Toitois?, voice of the male, 567, 

Toitures, submitted to by Ameiioan 
savages, 118 

TotamiSy double moult in, 390 

Toucans, colouis and nidification of 
the, 455; beaks and ceres of the, 
491 

Tonrns, residence in, a cause of dimi- 
nished stature, 31 

Toynbee, J, on the external shell of 
the eai in man, 14. 

Tiachea, convoluted and imbedded in 
the sternum, in some buds, 374, 
stiuctuie of the, in RhynchcEa^ 476. 

Trades, affecting the foim of the 
skull, 56. 

Tragelaphusy sexual diffeiences of 
coloui in, 535 

— scrtptitSy dorsal crest of, 530; 
markings of, 543, 544 

Tiagopan, 220 ; swelling of the wat- 
tles of the male, during courtship, 
383 ; display of plumage by the 
male, 397 ; markings of the sexes 
of the, 428. 

Tragops dispar^ sexual difference in 
the colour of, 351. 

Training, effect of, on the mental 
difference between the sexes of 
man, 565. 

Transfer of male characteis to female 
buds, 470. 

Transmission, equal, of ornamental 
characteis, to both sexes in mam- 
ij^als, 542. 

Traps, avoidance of, by animals, 80 ; 
use of, 48. 

Treachery, to comrades avoidance of, 
toy savages. 111 


^r&mex columbcc^ 292. 

Tubes, extinct, 12S; extinction of, 
182. 

Trichtus^ difference of coIoui m the 
sexes of a species of, 294 
Ti igla, 347 

Tnmen, E , on the proportion of the 
sexes in South African butterflies, 
250 , on the attraction of males by 
the female of I^mz(Xiampa quercusg. 
252 ; on Pneumora, 288 ; on dif- 
ference of colour in the sexes of 
beetles, 294: on moths brilliantly 
coloured beneath, 315 ; on mimiciy 
in butterflies, 325, on Ggnaniza 
Isis, and on the ocellated spots 
Lepidoptera, 428; on CyUo Leda^ 
429. 

T/inga, sexes and young of, 485. 

cornuia, 391. 

Trtpkcsnn, coloration of the species 
of, 313. 

Tristram, H B , on unhealthy dis- 
tiicts m North Africa, 194; on 
the habits of the chaffinch xn Pale^ 
tine, 248 ; on the buds of the 
Sahaia, 456; on the animals in- 
habiting the Sahara, 489. 

Triton crxstatus, 348. 

palmipas, 348 

— puncfatiis^ 348 

Troglodyte skulls, greater than those 
of modern Tienchmen, 55, 
Ttoglodytes vulgaris, 473. 

Trogons, colours and nidiflcat*on of 
the, 455, 456. 

Tropic-birds, white only when mature, 
492. 

Tropics, freshwater fishes of th<», 
343 

Tiout, proportion of the sexes in, 
249 ; male, pugnacity of the, 332 
Trox sabulosus, sti idnlation of, 303. 
Truth, not laie between members of 
the same tube, 118, more highly 
appreciated by ceitam tribes, 122 
Tulloch, Majoi, on the immunity of 
j the negro from certain fevers, 193. 
Tumbler, almond, change of plumage 
in the, 238 

Turdus merula, 455 ; young of, 487* 

migratonus, 464. 

musicus, 455. 

polyglotim, young of, 487* 

— iorquatusy 455 
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Turkey, urild, pugaacity of youSI|gf 
male, 366 ; wild, notes of th?,, 375 ; 
BW^^ilingof the wattles of tli» male, 
383 f variety of, witli a top-knot, 
3845 recogmtion of a dog by a, 412 ; 
male, wild, acceptable to domesti- 
cated females, 418 ; wild, first ad- 
vances ^joade by older females, 419 ; 
"Wild, breast-tuft of bristles of the, 
461. 

Turkey-cock, scraping of the wings 
of, upon the ground, 375 ; wild, 
display of plumage by, 394 ; fight- 
ing habits of, 404, 

Turner, Pi of W, on muscular fasci- 
culi m man referable to the pan- 
nicuius carnosub, 13 ; on the occur- 
rence of the supra-condyloid foramen 
in the human humerus, 21 ; on 
muscles attached to the coccyx in 
man, 22 ; on the filum terminate m 
man, 23 ; on the variability of the 
muscles, 26 5 on abnormal conditions 
of the human uterus, 39 5 on the 
development of the mammary 
glands, 162 , on male fishes hatch- 
ing ova in their mouths, 163, 345; 
on the extei nal perpendicular fissure 
of the brain, 200 ; on the bridging 
convolutions in the biam of a chim- 
panzee, 201. 

Tumix^ sexes of some species of, 475 ; 
480. 

Turtle-dove, cooing of the, 374. 

Tuttle, H., on the mumbei of species 
of man, 174. 

Tylor, E. B , on emotional cries, ges- 
tuies, &c., of man, 85; on the 
origin of the belief in spiritual 
agencies, 94 ; remoi*se for violation 
of tribal usage m maiiying, 115, 
on the primitive barbaiism of 
civilised nations^ 143 ; on the oiigm 
of counting, 144; inventions of 
savages, 145 ; on resemblances, of 
the mental characters mdifieient 
laces of man, 178. 

Type of structure, prevalence of, 164. 

Typhosus, stndulating organs of, 301 ; 
stridulation of, 303. 

Tyr<mga oesttva, 462. 

Twins, tendency to pioduce, here- 
ditary, 45. 

Tw ite, proportion of the sexes in the, 
248, 


U. 

Ugliness, said to consist in an approach 
to the lower animals, 584 

Umbrella-bird, 373, 

TImhrtna, sounds produced by, 347. 

United States, rate of increase in, 44 ; 
influence of natuial selection on 
the progress of, 142 5 change undei - 
gone by Europeans m the, 196 

TJpupa epops, sounds produced by the 
male, 376. 

Uraniidse, coloration of the, 314. 

Una troile, variety of U 
mans'), 424. 

Urodeta, 348. 

Urostiote Benjamim, sexual difieiencea 
in, 442. 

Use and disuse of parts, effects of, 32 ^ 
influence of, on the races of man, 
197, 

Uterus, 1 eversion in the, 38 ; more or 
less divided, in the human subject, 
38, 43 ; double, in the early pro- 
genitors of man, 161. 

V. 

Vaccination, influence of, 134. 

Vancouver Island, Mr. Sproat on the 
savages of, 183 , natives of, eradi- 
cation of facial hair by the, 580. 

Yanellus cristatus, wing tubercles of 
the male, 366. 

Yanessce, 308 ; resemblance of lower 
surface of, to baric of trees, 311. 

Variability, causes of, 28 ; in man, 
analogous to that in the lower 
animals, 29, of the races of man, 
174; greater m men than in 
women, 223 ; period of, relation of 
the, to sexual selection, 240 ; of 
birds, 422 ; of secondary sexual 
characters in man, 559. 

Variation, laws of, 29; conrelated, 
43 ; m man, 146 ; analogous, 152 ; 
analogous, m plumage of birds, 385. 

Variations, spontaneous, 44. 

Varieties, absence of, between two 
species, evidence of their distinct- 
ness, 167. 

Vaiiety, an object in nature, 493. 

Variola, communicable between man 
and the lower animals, 7. 
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VarUT^al, haman bones fiom, 22 
Teddahs, monogamous habits of, 691. 
Teitch, Mr», on the aversion of 
Japane^ ladies to whiskers, 581, 
Tengeance, instinct of, 113. 

Venus Erycma, priestesses of, 587. 
Vermes, 264. 

Vermiform appendage, 21. 

Yerreaux, M., on the attraction of 
numerous males by the female of 
an Australian BmnbyoCy 252. 
Yertebrse, caudal, number of, in 
macaques and baboons, 58 ; of 
monkeys, paitly imbedded in the 
body, 59. 

Vertebrata, 330; common origin of 
the, 168 ; most ancient progenitors 
of, 161 ; origin of the voice in aii> 
bieathing, 667. 

Yesidula prostatica, the homologue of 
the uterus, 24, 161. 

Vibrissse, represented hy long hairs 
in the eyebrows, 19. 

Vtdna, 403, 462 

axtUarzs^ 219 

Villerme, M., on the influence of 
plenty upon stature, 31 
Vinson, Aug., courtship of male 
spider, 273 ; on the male of JSpeira 
mgra^ 273. 

Viper, difference of the sexes in the, 
351. 

Tirey, on the number of species of 
man, 174. 

Virtues, origmally social only, 116; 

gradual appreciation of, 131. 
Viscera, variability of, in man, 27. 
Vlacovich, Prof, on the ischio-pubio 
muscle, 41, 

Vocal mnsic of birds, 368. 

organs of man, 87 ; of birds, 90, 

450; of frogs, 350; of the Inses- 
sores, 370; difference of, in the 
sexes of buds, 371 ; primarily used 
in 1 elation to the propagation of 
the species, 566. 

Vogt, Kail, on the origin of species, 1 ; 
on the origin of man, 3; on the 
semilunar fold in man, 17 ; on mi- 
crocephalous idiots, 35 ; on the imi- 
Rtive faculties of miciocephalous 
idiots, 87; on skulls fiom Brazilian 
caves, 168 ; on the evolution of the 
races of man, 177 ; on the foimation 
of the skull in women, 557 ; on the 


Amos and negroes, 560 ; on the in- 
creased cranial difference of the 
sexes in man with race development, 
566 ; on the obliquity of the eye m 
the Chinese and Japanese, 578 

Voice m mammals, 525 ; in monkeys 
and man, 558 ; m man, 566 ; ongm 
of, in air-breathing vertebrates, 567 

Von Baer, definition of advancement 
in the oj game scale, 164. 

Vulpian, Prof, on the resemblance 
between the brains of man and of 
the higher apes, 6. 

Vultures, selection of a mate by the 
female, 416 ; colours of, 493, 

W. 

Waders, young of, 486. 

Wagner, R , on the occurrence of the 
diastema in a Kaffir skull, 40 ; ou 
the bronchi of the black stork, 374. 

Wagtail, Ray’s, ai rival of the male 
before the female, 212. 

Wagtails, Indian, young of, 468 

Waist, proportions of, in soldiers and 
sailors, 32, 

Waltz, Prof., on the number of spe- 
cies of man, 174; on the liability 
of negroes to tropical fevers after 
residence m a cold climate, 194; 
on the colour of Austialian infants, 
558 ; on the beardlessness of 
negroes, 660; on the fondness of 
mankind for ornaments, 573; on. 
negio ideas of female heauty, 579; 
on Javan and Cochin Chinese ideas 
of heauty, 580. 

Walckenaer and Gervais, spider at- 
tracted by music, 273 ; on the Myn- 
apoda, 274. 

Waldeyer,M., on the hermaphroditism 
of the vertebrate embryo, 161. 

Wales, Korth, numerical proportion ot 
male and female births m, 242 

Walker, Alex., on the large size of the 
hands of labourers' children, 33. 

y F., on sexual differences m 

the diptera, 280. 

Wallace, Dr. A., on the prehensile 
use of the tarsi in male moths, 209 ; 
on the reanag of the Acanthus 
silkmoth, 251 ; on breeding 
doptera, 251 ; proportion of sexes of 
Bembyx Cynthia^ B. yavnaniai, and 
2 T 
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B* JPerny% i eared 253 j on tiTfe 
development of Bombyso cynth%a 
and B. yamcmai^ 278 ; on the pair- 
ing of Bombyss cynthiay 318. 

W^vUace, A. E, on the origin of 
man, 3 ; on the power of imitation 
m man, 68 , on the use of missiles 
by the ©rang, 82; on the varying 
appreciation of truth among differ- 
ent tribes, 122 ; on the limits of 
natural selection in man, 49, 127 ; 
on the occurrence of remorse among 
savages, 131 ; on the effects of 
natural selection on civilised na- 
tions, 133 ; on the use of the con- 
vergence of the hair at the elbow in 
the orang, 151 ; on the contrast in 
the characters of the Malays and 
Papuans, 168 ; on the line of sepa- 
ration between the Papuans and 
Malays, 169; on the birds of paia- 
dise, 219 ; on the sexes of Ormthop- 
iera CrcesuSy 250; on protective le- 
semblances,2$l ; on the relative sizes 
of the sexes of insects, 278 , on JEla- 
phomym^ 280; on the pugnacity of 
the males of Beptorhynchus angus- 
tatuSy 299 ; on sounds produced by 
JEmhtrus longimanuSy 304; on the 
colours of JDhadenia, 309; on 
ItmCy 311 ; on the protective coloui- 
mg of moths, 313 ; on bright colora- 
ration as protective in huttei flies, 
314; on variability in the Papi- 
lionidse, 320 ; on male and female 
butterflies inhabiting diffeient sta- 
tions, 321 ; on the protective natuie 
of the dull coloui mg of female but- 
terflies, 321, 322, 325 ; on mimicry 
m butterflies, 324; on the blight 
colours of caterpillai-s, 325 ; on 
brightly-coloured fishes fi equenting 
reefs, 343; on the coral snakes, 353 ; 
on Fmadi^a apoda, 385; on the 
display of plumage by male birds 
of paradise, 395 ; on assemblies of 
birds of paiadise, 405 on the in- 
stability of the ocellated spots in 
Jhpparchia Jamray4:2Bi, on sexually 
limited inheritance, 444; on the 
•exuai colocation of birds, 452, 472, 
473, 475, 480; on the relation be- 
tween the colours and nidification 
©f birds. 452, 456 ; on the colora- 
tion of the CotingidfiB, 460 ; on the 


'females of Faradisea apoda and 
papuanay 470; on the incubation 
of the cassowary, 478 ; on protective 
coloration in birds, 48^ , on the 
Babirusa, 519; on the markings of 
the tiger, 645 ; on the beards of the 
Papuans, 560; on the hair of the 
Papuans, 575 ; on the distribution 
of hair on the human body, 600. 

Walrus, development of tlxe nicti- 
tating membiane m the, 17 ; tusks 
of the, 502, 507; use of the tusks 
by the, 513. 

Walsh, B. D, on the propoition of 
the sexes in Fapzho TumuSy 250* 
on the Cynipidae and Cecidompdae, 
254; on the jaws of Ammophila, 
275; on Corydahs cornutv>$, 275; 
on the piehensile oigans of male 
insects, 275; on the antennae of 
Penthey 275; on the caudal appen- 
dages of dragon-flies, 276 ; on Flaty- 
phyllum conoavumy 286 ; on the sexes 
of the Ephemeridse, 289 ; on the 
difference of colour in the sexes of 
SpectruTn femoratumy y on sexes 

of dragon-flies, 290; on the differ- 
ence of the sexes in the Ichneu- 
momdae, 292 ; on the sexes of O) so- 
dacna atray 294; on the variation 
of the horns of the male Fhanmus 
camtfeXy 297 ; on the coloration of 
the species of AnthocTiariSy 312. 

Wapiti, battles of, 501 ; traces of 
hoi ns in the female, 504; attacking 
a man, 51 1 ; crest of the male, 531 ; 
sexual diffeience in the coloui of 
the, 536 

Warbler, hedge-, 473 , young of the, 
481 

Wai biers, superb, nidification of, 454. 

Wariness, acquired by animals, 80 

Waiington, E., on the habits of the 
stickle-backs, 331, 345 ; on the 
brilliant coloui s of the male 
stickle-bacfc duiing the breeding 
season, 340. 

Wart-hog, tusks and pads of the, 519 

Watchmakers, short-sighted, 33. 

Waterhen, 360. 

Waterhouse, C. O., on blind beei^es. 
294 ; on diffeience of colour in 
the sexes of beetles, 294. 

, G E., on the voice of Mylobaies 

agiitSy 567 
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'ATER-*UZi.L 


H ater-ouzel, 455 ; autumn song of 
the, 370 

Waterton, C , on. the Bell-bird, 389 ; 
on the^aiiing of a Canada goose 
with a Bernicie gandei , 414 ; on 
hares fighting, 500. 

Wattles, disadv-antageous to male 
birds in fighting, 404. 

Weale, J Mansel, on a South African 
caterpillai, 325. 

Wealth, influence of, 134. 

Weapons, used by man, 48 ; employed 
by monkeys, 81 ; offensive, of males, 
210, of mammals, 501 et seq. 

Weaver-bird, 370. 

Weaver-birds, lattlmg of the wings 
of, 375 ; assemblies of, 405. 

Webb, Dr , on the wisdom teeth, 20. 

Wedderbuin, Mr, assembly of black 
game, 407 

Wedgwood, Hensleigh, on the oiigin 
of language, 87. 

Weevils, sexual diffeiencem length of 
snout m some, 208. 

Weir, Harrison, on the numeiical 
piopoition of the sexes in pigs and 
labbits, 247 ; on the sexes of young 
pigeons, 247 ; on the songs of birds, 
368 ; on pigeons, 411 ; on the dis- 
like of blue pigeons to other co- 
loured varieties, 417 ; on the de- 
sertion of their mates by female 
pigeons, 418. 

- — J Jenner, on the nightingale 
and blackcap, 212 ; on the relative 
sexual maturity of male birds, 213 ; 
on female pigeons deseitinga feeble 
mate, 214; on thiee stai lings fre- 
quenting the same nest, 219 ; on 
the piopoition of the sexes m Ma- 
chetes pugnax and other buds, 247, 
248 ; on the coloration of the 7H- 
phcBncBy 313; on the rejection of 
ceitain cateipillais by birds, 326 , 
on sexual diffeiences of the beak in 
the goldfinch, 360 ; on a piping 
bullfinch, 369 , on the object of the 
nightingale^s song, 368; on song- 
buds, 369 ; on the pugnacity of 
male fine-plumaged birds, 400 ; on 
ihe courtship of birds, 401 ; on the 
finding of new mates by Peiegrine- 
falcons and Kestrels, 408 ; on the 
Dtillfinch and starling, 408 ; on the 
cause of birds remaining unpaired 


409 ; on starlings and parrots living 
in triplets, 409 , on recognition of 
colour by Uirds, 411 ; on hybrid 
bixtls, 414; on the selection of a 
gieenfinch by a female canary, 415; 
on a case of rivalry of female bull- 
finches, 420; on ttie maturity of 
the golden-pheasant, 483 

Weisbacb, Dr , measurement of men 
of different races, 167 ; on the 
gi eater vaiiabiiity of men than of 
women, 223 ; on the relative pro- 
poi tions of the body in the sexes of 
diffeient laces of man, 559 

Weismann, Pi of , colours of Lyceewce^ 
312. 

Welcker, M , on brachycephaly and 
dolichocephaly, 56 , on sexual dif- 
feiences in the skull m man, 557 

Wells, Dr., on the immunity of co- 
loured laces from certain poisons, 
193 

Westring, on the stiidulation of males 
of Th&ndim.^ 273, on the stridu- 
lation cf Reduvius personatm^ 281 ; 
on the stiidulation of beetles, 302 ; 
on the stridulation of Chmlopita 
brunnea^ 303 ; on the stridnlating 
oigans of the Coieoptera, 304; 
on sounds produced by Cychrm^ 
304 

Westropp, H M., on reason m a bear, 
76 ; on the pi evalence of certain 
forms of ornamentation, 179. 

Westwood, J, O., on the classification 
of the Hymenoptera, 148 , on the 
Culicidse and Tabanidse, 208 , on a 
Hymenopterous parasite with a 
sedentary male, 221; on the pro- 
portions of the sexes in Lucanus 
cervus and Sic^onium, 253 ; on the 
absence of ocelli xn female mu- 
tillidae, 274; on the jaws of Am- 
mophtla, 275; on the copulation cf 
insects of distinct species, 275 ; on 
the male of Grabro crtbrarzus^ 276 ; 
on the pugnacity of male Jtpulx 
280 ; on the stiidulation of JPtrates 
strzdulusy 281 ; on the Cicadse, 281 ; 
on the stndulatmg organs of the 
crickets, 284 ; on Bphippiger 
284, 288 ; on Fneurmra^ 287 ; oc 
the pugnacity of the Mantides, 289 , 
on Platyblemnus^ 289 ; on difference 
in the sexes of the Agrionidse. 290 , 
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on the pugnacity of the males oT a 
species of Tenthredmse, 291 ; on 
the pugnacity of the male stag- 
beetle, 299 ; on Bledvm taurus and 
Siagomum^ 299 ; on lamellicorn 
beetles, 301 ; on the coloration of 
L%iihomaj 314 

V«<Tiale, Sperm-, battles of male, 300- 

¥ hales, nakedness of, 56 

\'"hately, Archb., language not pe- 
culiar to man, 84 ; on the primitive 
mviiisation of man, 143 

Whewell, Prof, on maternal affection, 
70. 

WTiiskers, in monkeys, 150. 

White, F, B., noise produced by Mylo^ 
phiia, 308. 

— , Gilbert, on the proportion of 
the sexes in the partridge, 248 ; on 
the house-cricket, 283 ; on the ob- 
ject of the song of birds, 369 , on 
the finding of new mates by white 
owls, 408 ; on spring coveys of male 
partridges, 409, 

Whiteness, a sexual ornament in 
some birds, 4945 mammals in- 
habiting snowy countries, 542. 

Viliite-throat, aerial love-dance of the 
male, 380. 

Whitney, Prof, on the development 
of language, 86 ; language not in- 
disj>easable fur thought, 88 

Widow-bird, polygamous, 219 , breed- 
ing plumage of the male, 392, 
403 , female, rejecting the un- 
adorned male, 419. 

Widows and widowers, mortality of, 
140. 

Wigeon, pairing with a pintail duck, 
414. 

Wilckens, Dr , on the modification of 
domestic animals in mountainous 
regions, 35; on a numerical re- 
lation between the hairs and excie- 
fcory pores m sheep, 198. 

Wilder, Br Burt, on the gi eater fie- 
quency of supernumerary digits in 
men than in women, 223. 

W'llHams, on the marriage-customs ol 
the Eijians, 599. 

Wilson, Dr , on the conical heads of 
the natives of JSTorth-Westem Ame- 
rica, 583 ; on the Fijians, 583 ; on 
the persistence of the fashion of 
eompressing the skull, 584 


Wmg-spurs, 449. 

Wmgs, differences of, in the two sexes 
of buttei flies and F^menopteia, 
277 , play of, in the cTJurtshin of 
buds, 401. 

Winter, change of colour of mam 
mals in, 542. 

Witchcraft, 96. 

Wives, tiaces of the forcible capture 
of, 144, 

Wolf, winter change of the. 542 

Wolff, on the variability of the vis- 
cera in man, 27. 

Wollaston, T. V , on BJurygnathus^ 
277 ; on musical Curcuiionidse, 301 ; 
on the stridulation of Acalles, 306, 

Wolves learning to bark fiom dogs, 
73 ; hunting m packs, 101, 

, black, 540. 

Wombat, black varieties of the, 53 S 

Women distinguished from men by 
male monkeys, 8 ; preponderance of, 
in numbers, 244, selection of, for 
beauty, 397 5 effects of selection 
of, in accordance with different 
standards of beauty, 584 ; practice 
of capturing, 589, 592; early be- 
trothals and slavery of, 593; free- 
dom of selection by, in savage 
tribes, 598. 

Wonder, manifestations of, by ani- 
mals, 71 

Wonfoz', Mr , on sexual peculiarities 
in the wings of butterflies, 277 

Wood, J., on muscular vaiiations m 
man, 26, 41, 43 ; on the greater 
vai lability of the muscles in men 
than in women, 223. 

, T W , on the colouring of the 

orange-tip butterfly, 313 ; on the 
habits of the Satumiidaa, 315 ; 
quariels of chamseleons, 357 ; on 
the habits of Menura Alberti^ 371 ; 
on Tbfroo cupido, 371 ; on the dis- 
play of plumage by male pheasants, 
396 ; on the ocellated spots of the 
Argus pheasant, 441 ; on the habits 
of the female cassowary, 478. 

Woodcock, coloiation of the, 491. 

Woodpecker, selection of a mate }>Y 
the female, 416 

Woodpeckers, 371 , tapping of, 376 ; 
colours and nidzflcation of the, 455, 
458, 489 , characters of young, 465, 
474, 481. 
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Woolner, Mr., observations on tbe 
ear in man, 15. 

Wonnald, Mr,, on the coloration of 
JSypop'^^^ 315 

Woands, healing of, 8. 

Wren, 473 ; yonng of the, 481. 

Wright, C. A , on the young of ^ro- 
GeU^ and PetroGinda, 487. 

y Chauncey, great biain-power 

requisite for language, 48 ; on cor- 
relative acquisition, 571; on the 
enlargement of the brain in man, 
610, 

Mr , on the Scotch deerhound, 

517 ; on sexual preference in dogs, 
524; on the rejection of a horse 
by a mare, 525. 

, W. von, on the piotective pm- 

mage of the Ptarmigan, 391. 

Writing, 144, 

Wyman, Prof,, on the prolongation of 
the coccyx in the human embryo, 
11 ; on the condition of the gieat 
toe in the human embryo, 11 ; on 
the occurrence of the supra-condy- 
loid foramen in the humerus of 
man, 22 ; on variation in the skulls 
of the natives of the Sandwich 
Islands, 26 ; on the hatching of the 
eggs in the mouths and branchial 
cavities of male fishes, 163, 345. 

X. 

Kenaichns, on the Cicadas, 281. 

Xenophon, selection in mankind advo- 
cated by, 29, 

XenorhynchttSf sexual difference m the 
colour of the eyes in, 425. 

Xiphophorus Mellem, peculiar anal fin 
of the male, 337, 338. 

Xylooopa^ difference of the sexes in, 
292 


Y. 

Tarrell, W., on the habits of the 
Cyprinid«e, 250; on Raia damta, 
331 ; on the characters of the male 
salmon during the breeding season, 
332, 342 ; on the characters of the 
rays, 334; on the gemmeous drago- 
net, 336 ; on tne spawning of the 
salmon, 344; on the incubation of 
the Lophobranchii, 346 ; on rivalry 
in song-birds, 369; on the trachea 
of the swan, 374 ; on the moulting 
of the Anatidse, 393 ; on the young 
of the waders, 4S6, 

Yellow fever, immunity of negroes 
and mulattoes from, 193. 

Yonatt, Mr., on the development of 
the horns in cattle, 235. 

Yura-caras, their notions of beauty, 
580. 


an 

Zebra, rejection of an ass by a female, 
540 ; stripes of the, 545 

Zebus, humps of, 532. 

Zigzags, prevalence of, as ornaments. 
179. 

Zincke, Mr., on European emigration 
to America, 142. 

Zootoca mvipara, sexual difference m 
the colour of, 357. 

Zouteveen, Dr , polydactylism, 37 , 
proportion of sexes at Cape of Good 
Hope, 243 ; spiders attracted by 
music, 273; on sounds produced by 
fish, 347. 

Zygsemdae, coloration of the, 334, 


THE END. 
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